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Improving emotion regulation abilities, a process that requires learning, can enhance psychological well-being
and mental health. Empirical evidence suggests that emotion regulation can be learned—during development
and the lifespan, and most explicitly in psychotherapeutic interventions and experimental training paradigms.
There is little work however that directly addresses such learning mechanisms. The present article proposes
that learning in specific components of emotion regulation—emotion goals, emotional awareness, and strategy
selection—may drive skill learning and long-term changes in regulatory behavior. Associative learning
(classical and instrumental conditioning) and social learning (including observational, instructed, or
interpersonal emotion regulation processes) are proposed to function as underlying mechanisms, while
reinforcement-learning models may be useful for quantifying how these learning systems operate. A
framework for how people learn emotion regulation will guide basic science investigations and impact

clinical interventions.

Keywords: emotion regulation, learning, prediction error, behavior change

Emotions fluctuate over time in response to our changing internal
and external environments, and consequently emotion regulation
responds to our shifting emotional needs. Emotion regulation is an
essential psychological function that supports people’s ability to
maintain their well-being, achieve instrumental goals, and commu-
nicate effectively with others. Impairments in emotion regulation,
also called emotion dysregulation, have been found to be associated
with worsened mental health outcomes (Berking & Wupperman,
2012; Gross & Mufioz, 1995) and lowered functioning in other
domains of life, such as one’s career (Diefendorff et al., 2000) or
relationships (Rick et al., 2017; Vater & Schroder-Abé, 2015).
Emotion dysregulation has also been conceptualized as a transdiag-
nostic factor implicated in the development and maintenance of many
psychopathological disorders (Aldao et al., 2016). The centrality of
emotion regulation for well-being and mental health has led scientists
to seek to better understand the mechanisms of emotion regulation, its
consequences on other behavior, and its role in mental illness.
Arguably, the ultimate goal of this research is to establish a deeper
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characterization of emotion regulation for the sake of developing
interventions to aid in the improvement of emotion regulation ability
and improve symptoms of psychopathology. Such improvements
require learning.

Although biological constraints, such as genetic (Canli et al.,
2009; Hawn et al., 2015) and hormonal factors (Graham et al., 2018;
van Wingen et al, 2011), may predispose emotion regulation
tendencies in individuals to a degree, it is generally agreed upon that
emotion regulation is substantially shaped through learning
(Labouvie-Vief & DeVoe, 1991). As children develop, they learn
to manage their emotional states to better serve their internal needs
and increasingly instrumental goals (Diamond & Aspinwall, 2003).
Such learning is supported by parental emotion regulation modeling
and direct instruction that build the child’s normative understanding
of emotions and strategy repertoires for managing them (A. S.
Morris et al., 2007). As individuals grow into independent adults,
they continue to shape their emotion regulation behavior to their
changing environments. Exposure to other individuals and their
regulatory patterns, such as in close relationships, may influence this
process (English et al., 2013). Although learning-driven change in
emotion regulation behavior happens naturally throughout life, it may
also occur through more intentional methods such as psychothera-
peutic interventions that directly target emotion regulation skills
(Berking et al., 2008). To date, little research has sought to integrate
what is known about how humans learn with knowledge with about
how the emotion regulation process evolves. Such an understanding,
however, would advance our ability to design interventions that
efficiently and effectively generate improvements in emotion
regulation. To approach this broad set of questions, we first need
a conceptual framework for how learning mechanisms may support
changes in emotion regulation behavior. Second, methods designed
to measure learning processes and trajectories are needed to
experimentally validate hypotheses about the learning mechanisms
that drive changes in emotion regulation behavior.
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To build a rigorous and clear framework for how emotion regulation
is learned, it is necessary to define the conceptual boundaries of central
terms and concepts used in this article. Defining the concept of
emotion has a long and varied history in psychology, and there is still
no scientific consensus on its definition today (Gendron & Barrett,
2009). In this article, we will adopt a general definition of emotions as
affective states that emerge in response to external or internal stimuli
and involve changes in subjective experience, behavior, and
physiology (Gross, 1998; P. J. Lang, 1995). Temporally, emotions
are thought to be relatively short, transient states; however, their
duration has great variability (Verduyn et al., 2015). It is also
important to define the boundaries of emotions relative to other
affective states, specifically a closely related construct—mood.
Compared to moods, emotions are thought to unfold over a shorter
duration and, more importantly, be more closely linked to specific
internal (e.g., thoughts) or external causes (e.g., events; Beedie et al.,
2005), while moods persist irrespective of such stimuli. Emotion
regulation, generally, refers to thoughts and behaviors performed to
alter the identity, intensity, and/or expression of emotions (Gross,
1998). Contemporary research on emotion regulation emerged from
the literature on stress and coping (Lazarus & Folkman, 1984) and
from earlier work in the developmental field (Campos et al., 1989).
Emotion regulation can be broadly split into intrinsic emotion
regulation, which is regulation of an individual’s own emotional
state, and extrinsic emotion regulation, in which an individual aims
to influence the emotional states of others (Gross & Thompson,
2007, p. 6), though emotion regulation may frequently serve both
intrinsic and extrinsic regulatory goals simultaneously (Zaki &
Williams, 2013). The present article will focus primarily on intrinsic
emotion regulation and refer to it as “emotion regulation” for
simplicity. Emotion regulation can be further categorized into
instances of implicit emotion regulation, which are enacted
automatically without much awareness, and explicit emotion
regulation, which are deployed deliberately and consciously
(Gyurak et al., 2011). Researchers have argued, however, that
rather than those being two independent and mutually exclusive
kinds of emotion regulation, emotion regulation exists on a
continuum of implicitness to explicitness (Gyurak & Etkin, 2014).

Specific cognitive and behavioral patterns performed to alter
emotion can be categorized into different emotion regulation
strategies. Such strategies are essentially behavioral and cognitive
“blueprints” that can be flexibly applied in different contexts, and the
contextually specific application of a strategy is termed an emotion
regulation tactic (Gross, 2015). These applied strategies are used to
achieve lower or greater intensity of the emotion they are feeling,
shorter or longer duration of an emotion, or a different emotion
entirely (Mauss & Tamir, 2014); we refer to an emotion state that an
individual desires to reach as an emotion goal. In contrast to emotion
regulation strategies, emotion regulation skills are more broad
emotion functions that support the ways that individuals perceive,
conceptualize, and react to emotional states (Tull & Aldao, 2015).

Taking a broader perspective on emotion regulation, researchers
have pondered why individuals would need the capacity to regulate
their own emotional states. Earlier theoretical accounts of affect
regulation argued that hedonic desire drives individuals to regulate
toward positive, pleasant states and away from negative, unpleasant
states (Larsen, 2000). More recently, however, researchers have
argued that people regulate their emotions in ways that they believe
to be useful, as certain emotions can be helpful or hindering to other

goals or in specific contexts (Tamir, 2011). These perspectives are
not necessarily mutually exclusive; it is likely that individuals weigh
both of these factors—hedonic value and instrumental utility—
when aiming to regulate their emotions. Regardless of the functional
aim of emotion regulation, there is agreement that certain patterns of
emotion regulation behaviors can be either adaptive (beneficial) or
maladaptive (detrimental) to psychological well-being and overall
functioning. Earlier work tended to label specific strategies as
adaptive or maladaptive (Gross & John, 2003). More contemporary
perspectives assert that adaptive emotion regulation is appropriately
matched to the emotion, context, and goals of the situation at hand,
whereas maladaptive emotion regulation is inappropriately matched
to such factors (Aldao, 2013). Patterns of adaptive emotion
regulation help individuals navigate the emotional challenges of life,
while patterns of maladaptive emotion regulation may lead to
detriments in mental health and well-being. This shift in perspective
from categorizing specific strategies as adaptive or maladaptive to a
definition that is more linked to the process of emotion regulation
has also brought about a subfield of emotion regulation research
focused on emotion regulation flexibility, or the ability to flexibly
shift regulatory behavior to meet changing internal or external needs
(Bonanno & Burton, 2013).

Historically, theoretical development on emotion regulation began
under the premise that emotion regulation is a set of stable behavioral
patterns or individual tendencies to respond to emotional states
in particular ways. Often, emotion regulation outcomes, such as
frequency or success of regulation, serve as a proxy for overall
emotion regulation ability and are compared against clinical
diagnosis, psychopathological symptoms, or related to performance
in other psychological domains such as capacity for updating working
memory (Hendricks & Buchanan, 2016). Experimental research
on emotion regulation has traditionally focused on how performing
an emotion regulation strategy impacts the emotional consequences
of emotion-eliciting stimuli in the laboratory. In these studies,
participants are presented with repeated trials of emotion-eliciting
stimuli and asked to let their emotions develop naturally in some trials
or to execute an emotion regulation strategy in other trials. Average
emotion outcomes (subjective emotion ratings, physiological
measures, functional neuroimaging activations, etc.) between reacting
and regulating conditions are compared to determine the immediate
impact of the utilized emotion regulation strategy. By contrast, self-
report questionnaires on emotion regulation typically aim to capture
how often individuals utilize specific emotion regulation strategies in
their daily lives. Scores from these questionnaires are used as a trait
measure of one’s regulation ability and can be related to other health
outcomes, and they are often used to complement insights gained
from experimental emotion regulation tasks.

A small but rising number of studies have focused on quantifying
emotion regulation change over time (Denny, 2020). In such
approaches, self-report questionnaires or experimental outcomes are
typically repeated at multiple time points of interest such as before
and after a course of psychotherapy or other training intervention.
Comparing pre- and postintervention scores can demonstrate whether
the intervention yielded improvements in emotion regulation
measures, such as a shift from using more maladaptive to adaptive
strategies, or an increase in the efficacy of regulation at altering
emotion states. Another emerging body of literature has begun to
focus on temporally dynamic aspects of emotion regulation, such as
emotion regulation flexibility, or the ability to flexibly adapt emotion
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regulation behaviors to contextual demands (Bonanno & Burton,
2013). Such studies examine changes in regulation in response to
changes in contextual cues. More recently, some studies have begun
to use experience-sampling approaches to measure how emotion
regulation behavior changes dynamically in daily life (Blanke et al.,
2020; Cheng, 2001).

While these approaches to quantifying changes in the execution
of emotion regulation are useful for describing the broad-scale
temporal dynamics of emotion regulation patterns in daily life, they
do not provide any knowledge about the underlying learning
processes that may drive changes in emotion regulation behavior.
Despite an understanding that emotion regulation is and can be
learned, there has been little empirical research or theoretical
development directly addressing the mechanisms of learning in this
domain. Developing an understanding of how learning occurs in
emotion regulation will be critical to the progress of basic and
translational science in the domain of emotion regulation. To
address this gap in knowledge, the goals of this article are twofold:
(a) to review relevant literature on concepts critical to understanding
how emotion regulation may be learned and (b) to propose a
conceptual framework for studying emotion regulation learning that
specifically examines how learning may be involved in select
components of the emotion regulation process.

Reviews of Current Evidence

While the role of learning in emotion regulation has been
more often assumed than studied, we can draw from rich separate
literatures in the domains of emotion regulation, self-regulation, and
learning to build the necessary elements for the present framework.
This section will briefly review current conceptual models and
empirical evidence as the foundation for the proposed framework for
learning emotion regulation.

Conceptual Models of Emotion Regulation
The Extended Process Model

The process model of emotion regulation, developed by James
Gross, is arguably the most widely used theoretical model in the
emotion regulation field today. In this model, the emotion regulation
process is instantiated by the “activation of a goal to influence the
emotional trajectory,” which is considered to be the defining feature
of emotion regulation (Gross et al., 2011, p. 767). According to the
process model, emotions unfold in a sequence of steps: situation
(emotion-eliciting event), attention, appraisal (assessment of
the situation), and emotional response (Gross, 1998). Emotion
regulation behaviors can be categorized by which step in the
emotion generative process that they act upon. This consequently
leads to five families of emotion regulation strategies: situation
selection, situation modification, attentional deployment, cognitive
change (appraisal modification), and response modulation (Gross,
1998). The process model is based on an understanding of emotion
generation as a dynamic process that unfolds over time, but it
does not significantly address the temporal dynamics of emotion
regulation. Each instance of emotion regulation is conceptualized as
a singular event that acts on the time course of a generated emotion,
rather than as an ongoing system that interacts with our emotional
landscapes over time. The extended process model was introduced

to model the dynamics of emotion regulation and address questions
such as what initiates emotion regulation, what drives this process to
end or continue, and why some people fail to regulate their emotions
successfully (Gross, 2015).

The extended process model grounds itself in the idea that
emotions and the stages of emotion regulation are in essence a series
of interacting valuation systems (Gross, 2015). A valuation system
begins with the state of the internal or external world (W), aspects of
which are picked up though perception (P), compared against the
desired state of the world in the valuation stage (V), and, depending
on the output of this evaluation, may trigger an action (A) to modify
the initial state. These stages map directly onto the emotion
generation stages described in the original process model—situation
(world), attention (perception), appraisal (valuation), and response
(action). In the extended process model, emotion regulation is a
second-level system comprised of a series of interacting valuation
processes that accomplish the identification of a regulatory goal,
selection of a strategy, and contextually specific implementation of
the strategy (tactic). This second-level emotion regulation system
takes the emotion generation cycle (first-level valuation system)
as its input. Thus, the emotion regulation valuation system attends
to generated emotions, evaluates them relative to a goal state and
initiates, or does not initiate, actions to modify that emotion.
Possible actions include the five families of emotion regulation
strategies that act on different steps of the emotion generation
process (different stages of the emotion generation valuation cycle).

Conceptualizing emotion regulation as an iterative cycle of three
stages—identification, selection, and implementation—introduces
emotion regulation as a temporally dynamic process. Addressing
these temporal dynamics introduces new measurable behaviors
in the emotion regulation process: maintenance, stopping, and
switching (Gross, 2015). Emotion regulation maintenance occurs
when the outcomes of each step are similar across emotion
regulation cycles, and thus the individual continues to regulate and
apply the same strategy over time. Emotion regulation stopping
refers to discontinuing regulation, which can occur if the emotion
regulation goal state is reached or for another reason, such as another
event in the environment demands a shift in the goal state or
new contextual demand. Emotion regulation switching refers to a
continuation of regulation, but a change in the strategy used to
regulate the target emotion.

There are several important ways Gross’s model could be
extended further. In most experimental studies of emotion
regulation in the lab, emotion regulation strategies are typically
considered as distinct and mutually exclusive of one another. In
natural behavior, however, it is likely that individuals may apply
more than one emotion regulation strategy to the same emotion-
eliciting event. For example, someone might look away quickly
from the scene of a car accident (attention modification) while
thinking, “I am sure everyone involved is okay” (cognitive
reappraisal). In this example, the individual is enacting two separate
strategies at different stages in the generative cycle of the same
emotion. Early foundational work in stress and coping research
considered directly that individuals could use multiple coping
strategies for the same stressor (Lazarus, 1966; Lazarus & Folkman,
1984). Although the use of multiple strategies has been acknowl-
edged in the emotion regulation literature (Gross, 2015), it has
largely been excluded from these models and subsequently from
experimental design.
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To fill this gap, a recently developed theoretical model builds on
the extended process model to address how individuals may pursue
multiple emotion regulation approaches within a given emotional
episode, a process termed polyregulation (Ford et al., 2019). In this
model, individuals may engage multiple regulatory goals, choose
multiple strategies, and or implement these strategies with multiple
tactics. Polyregulation may include the simultaneous use of multiple
goals, strategies, or tactics, or the use of these in specific sequences
within a given emotional episode. Polyregulation could be attained
through each step of the extended process model by activating
multiple subprocesses. For example, an individual may activate
multiple regulatory goals but may resolve both through the use of a
singular strategy. In other instances, multiple strategies and tactics
may be pursued to reach a singular goal. Ford et al. (2019) argue that
polyregulation may not be more adaptive overall than singular
regulation approaches, but, in agreement with more contemporary
perspectives on emotion regulation, the adaptiveness of polyregula-
tion may be specific to the context and the particular regulation
patterns used. This model provides a crucial step forward in the
emotion regulation field by addressing additional complexity in
emotion regulation behavior.

While the process models provide a detailed account of how the
emotion modification system may operate, the constant monitoring
of emotion states and context, as well evaluating and selecting
strategies for each instance of regulation, is relatively cognitively
effortful when taking into account the scope of mental processes that
people are engaging in at any time. Thus, is it probable that much of
emotion regulation happens more implicitly rather than deliberately,
a perspective that is acknowledged in Gross’s original papers
(Gross, 1998, 2015) and the focus of theoretical and empirical work
on implicit emotion regulation (Gyurak et al., 2011; Koole &
Rothermund, 2011). Implicit emotion regulation behaviors may
form the basis of habitual regulation (Gyurak et al., 2011), which has
important consequences for mental health and well-being. Despite
the centrality of implicit regulation for understanding naturalistic
emotion regulation, most emotion regulation experiments target
explicit regulation processes by virtue of the necessitation of
regulatory instructions for experimental control over different
conditions (e.g., reappraise vs. view) and because of the challenges
in distinguishing an unregulated emotional response from an
implicitly regulated one (Koole & Rothermund, 2011). When
considering how learning may shape emotion regulation and
whether this learning is itself more implicitly or explicitly driven,
similar conceptual and experimental challenges exist. It has been
proposed that implicit and explicit learning processes interact (Sun
et al., 2007), and evidence for both implicit and explicit learning
within the context of socioemotional interactions has been found in
empirical studies (Costea et al., 2023). Learning processes in
emotion regulation may also underlie the transition between explicit
and effortful emotion regulation into the formation of implicit,
habitual regulatory behaviors (Christou-Champi et al., 2015; Sun et
al., 2007). Neurofeedback paradigms may be leveraged to enhance
this transition by making explicit the impact of regulation—for
example, in MacDulffie et al. (2018), participants practiced emotion
regulation strategies previously learned in cognitive behavioral
therapy (CBT) while receiving neurofeedback. More efficacious
strategies observed during neurofeedback training were also
reported to be used more frequently 1 month later. As the field
moves forward, deepening our understanding of emotion regulation

will depend on our ability to model the complexity of this dynamic
process.

Multidimensional Perspectives on Emotion Regulation

Multidimensional models of emotion regulation have a broader
focus on emotion regulation that includes not only the process of
modifying emotions, but also other aspects of emotional functioning
that support this process and are deemed important for maintaining
well-being. One such prominent model was proposed by Gratz
and Roemer (2004), which includes the process of flexibly using
regulation strategies to modify emotions, emotional awareness and
understanding, emotion acceptance, and the ability to engage in
goal-directed behavior when experiencing negative emotions. This
perspective asserts that emotion dysregulation consists of impair-
ments in any of these emotional functioning domains, which is
supported by a large body of research demonstrating associations
between difficulties in these abilities and psychopathology
(Hallion et al., 2018). Further, it has been shown that psychological
interventions yield improvements in these specific aspects of
emotional functioning in a number of different psychological
disorders, demonstrating that these abilities can be shaped through
learning (Sloan et al., 2017). Another multidimensional model is the
adaptive coping with emotions model (ACE model), proposed by
Berking (2010), which considers how a specific set of abilities
interact to support adaptive emotion regulation: (a) being consciously
aware of emotions, (b) identifying and labeling emotions, (c)
correctly identifying body sensations associated with emotions, (d)
understanding emotion causes or triggers, (e) actively modifying
negative emotions, (f) accepting necessary negative emotions, (g)
tolerating negative emotions when they cannot be changed, (h)
confronting aversive situations when necessary to achieve goals, and
(i) demonstrating self-compassion during distressing experiences.
Compared to the Gratz and Roemer (2004) model, the ACE model is
also more specific in how each of the emotion abilities interact with
each other in the model, whereas the Gratz and Roemer (2004) model
makes no assertions about how each of the included emotions
domain interact. Importantly, the ACE model hypothesizes that the
two most important components of their model for mental health
outcomes are accepting and tolerating negative emotions and the
ability to modify negative emotions (Berking, 2010). This hypothesis
has been supported in empirical work demonstrating that these
two domains associate strongest with mental health outcomes
and improvements in these skills predict symptom reduction
(Berking et al., 2012).

Multidimensional models of emotion regulation have been often
adopted in the clinical literature for their broader focus on several
domains of emotional functioning, whereas basic science emotion
regulation experimental paradigms have more often relied on
emotion modification focused models (like the process models)
which translate well into task designs that compare and contrast the
outcomes of different emotion regulation strategies. These two
theoretical perspectives also differ with respect to the emphasis
placed on the control or acceptance of emotional states, with the
process models being more focused on control and modification and
the multidimensional models more strongly highlight the crucial
role of accepting and tolerating negative emotions. Both theoretical
perspectives agree, however, that a core aspect of adaptive emotion
regulation involves the ability to deploy effective strategies to
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modify emotions when appropriate. Although the multidimensional
and process models of emotion regulation differ in key aspects of
their focus, these models provide complementary perspectives that
together describe a holistic view of emotion modification and
emotional functions that support it, such as described in Tull and
Aldao (2015). The present review and conceptual model of learning
in emotion regulation will utilize the extended process model for its
focus on the temporally dynamic nature of the emotion modification
process, which is particularly well suited to examining the role of
learning, and will also draw from key aspects of the multidimensional
models for their relevance to mental health outcomes and influence
on the emotion modification process—namely, emotion awareness
and emotion goal development (which inherently involves under-
standing when to accept or to change emotional states).

Emotion Regulation Training

Although the emotion regulation field is lacking a comprehensive
mechanistic account for understanding how emotion regulation is
learned, there is a growing literature on emotion regulation training.
Emotion regulation training typically involves repeated practice with
one or more strategies, emotion skills (such as emotion awareness or
labeling), or related cognitive processes, and subsequent evaluation of
whether this practice generates improvements in regulation efficacy
or clinical symptoms. Much of the empirical evidence for the
trainability of emotion regulation originates in the clinical literature.
Several kinds of psychotherapeutic interventions directly target
emotion regulation skill development, including dialectical behavior
therapy (DBT; Linehan, 1993a), CBT (Berking et al., 2008; Watkins,
2016), combined regulation and exposure training for posttraumatic
stress disorder (Cloitre et al., 2002), emotion regulation therapy
(ERT; Mennin & Fresco, 2014), and affect regulation training (ART;
Berking & Lukas, 2015).

Although these psychotherapeutic interventions are all thought to
train emotion regulation skills, this skills training may occur more
implicitly and more integrated into other aspects of the intervention,
or more explicitly known to the patient and more distinct from other
intervention components. For example, CBT is centered around
correcting maladaptive patterns of cognitive biases that lead to
emotional distress and problematic behaviors (Beck, 1970;
Hofmann et al., 2013). These corrections often draw on cognitive
reappraisal because they involve reinterpreting thoughts and the
events that instantiated the maladaptive thought pattern (Clark,
2022). Indeed, it has been shown that individuals who undergo CBT
increase the frequency and efficacy of which they use cognitive
reappraisal (Draheim & Anderson, 2021). Although emotion
regulation strategies are often invoked during the correction of
maladaptive thought patterns, training emotion regulation abilities is
integrated within the larger structure of CBT rather than being an
isolated and explicit focus. This integration poses a challenge for
disentangling the effects of direct regulation training from the effects
of other aspects of the therapeutic protocol. The present section will
therefore focus on examining three interventions with an explicit
training focus on emotion regulation skills in distinct components of
their training protocols—DBT, ERT, and ART—but acknowledge
that many psychotherapeutic interventions (such as CBT) integrate
learning emotion regulation abilities throughout their treatment.

DBT, which was originally developed to treat suicidal ideation
and borderline personality disorder, focuses on targeting behavior

across four domains: distress tolerance, interpersonal effectiveness,
mindfulness, and emotion regulation (Linehan, 1993b). Within the
emotion regulation component, DBT includes the explicit teaching
of skills linked to aspects of the emotion regulation process. For
example, attentional deployment is taught through distraction
techniques and crisis management skills and cognitive change
through reality checks and reality acceptance tools (Neacsiu,
Bohus, & Linehan, 2014). As a result, DBT has been shown to
improve emotion regulation. Individuals with borderline personality
disorder improve emotion regulation behaviorally and decrease
amygdala hypersensitivity following DBT (Goodman et al., 2014).
Adolescents with suicidal ideation and self-harm behaviors showed
improved emotion regulation that mediated symptom reduction after
DBT (Asarnow et al., 2021). And in a transdiagnostic sample of
individuals with depression and anxiety, DBT improved emotion
dysregulation as measured by the Difficulties in Emotion Regulation
Scale (Neasciu, Eberle, et al., 2014).

ERT has an explicit focus on training various emotion regulation
behaviors. ERT is centered on three main components of treatment:
increasing motivational awareness (being aware of one’s motivational
drives and cues), developing regulatory ability, and exposure to novel
contextual contingencies (experiences that counteract maladaptive
reinforced behaviors; Mennin & Fresco, 2014). ERT has been shown to
be effective in improving emotion regulation and reducing symptoms
of various mood disorders. In a randomized clinical trial, individuals
who underwent ERT showed significant decreases in symptom
severity of generalized anxiety disorder (GAD) compared to those who
completed a minimal attentional control intervention (Renna et al.,
2020). ERT has also been shown to improve attentional flexibility and
cognitive reappraisal efficacy for individuals with GAD (Renna,
Quintero, et al., 2018; Renna, Seeley, et al., 2018). Further, changes in
decentering (distancing) and reappraisal temporally preceded symptom
improvements in individuals with GAD who underwent ERT,
which, while not focused on the mechanics of learning, does
demonstrate a relationship between learned improvements in emotion
regulation and symptom improvement (O’Toole et al., 2019).

Another specific therapeutic intervention focused on training
regulation abilities is the ART protocol, designed to improve
emotion regulation skills and modification ability. ART was
designed based on the theoretical structure of the ACE model
(Berking & Lukas, 2015) and includes explicit training and practice
with skills included in the model. ART is designed as a sequence of
steps that individuals perform when experiencing distress: (a)
physiological relaxation, (b) entering a mental state of nonjudg-
mental awareness, (c) accepting emotions and reminding oneself
that unwanted emotions can be tolerated, (d) practicing self-support
and self-soothing, (e) analyzing emotion causes and triggers, and (f)
using regulation strategies to modify undesired emotions. During
ART, individuals are first guided through each of the components at
length, and they are given specific instructions on what each
component means and how to practice the steps. After this initial
introduction to the sequence, individuals practice shortened versions
of the steps as much as possible, with the goal of developing mastery
over these skills and building habitual regulation behaviors over
time. In randomized controlled trials, this intervention has been
shown to be effective for improving emotion regulation skills
(Berking et al., 2010; Buruck et al., 2016) and reducing symptoms of
depression (Berking et al., 2013, 2019). The design of ART also
highlights a crucial point with regard to learning mechanisms in
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emotion regulation. Through this procedure, it is assumed that
learned improvements in emotion modification and emotion skills
require both acquisition of explicit propositional knowledge (built
into the initial detailed guidance through the sequence) and transfer
to more implicit procedural skills acquisition (through repeated
practice of the steps). Learning-driven improvement in emotion
regulation, regardless of specific training protocol, likely involves
both the development of explicit propositional knowledge, such as
becoming familiar with a new technique for practicing emotion
modification or emotion skills, and procedural practice executing
these specific behaviors in daily life to build implicit regulatory
habits and efficiency.

Several clinical studies have also examined neuroimaging markers
associated with changes in emotion regulation after therapeutic
intervention. Resting-state functional magnetic resonance imaging
(fMRI) scans conducted before and after ERT have revealed significant
differences in connectivity within the default mode and salience
networks that were associated with improvement in clinical symptoms
of GAD (Scult et al., 2019). In exposure therapy for posttraumatic
stress disorde, increases in lateral frontopolar activation and lateral
frontopolar connectivity to the ventromedial prefrontal cortex (PFC)
during cognitive reappraisal of negative emotional stimuli have been
found to be associated with symptom improvement in a clinical trial
(Fonzo et al., 2017). Another clinical neuroimaging study found that
DBT responders showed reduced activation in emotion processing
regions including dorsal anterior cingulate cortex and anterior insula
during cognitive reappraisal was associated with a reduction in emotion
dysregulation symptoms (Schmitt et al., 2016). These neuroimaging
findings suggest that psychotherapy-driven changes in emotion
regulation behavior may be related to observed changes in brain
regions implicated in cognitive control and emotional responding.

Although clinical studies have shown strong evidence for
improvement in emotion regulation through explicit practice and
instruction, clinical interventions are complex, and it can be difficult
to isolate the factors causing improvement. For instance, many
studies allow patients to utilize multiple skills interchangeably to
increase clinical efficacy. Basic science studies of emotion
regulation training allow for more precise manipulation of the
training process, such as by training specific strategy implementa-
tions or relevant cognitive functions like emotion working memory.
In one training study, individuals completed a 20-day training
paradigm with emotional working memory tasks (classic working
memory tasks adapted to include emotional stimuli), or a placebo
training condition with unrelated, nonaffective tasks (Schweizer et
al., 2013). At baseline and after the training period, participants
completed a cognitive reappraisal emotion regulation task while
undergoing fMRI scanning. The findings showed that compared to
the placebo training group, the emotion working memory training
group showed greater efficiency of the frontoparietal network during
cognitive reappraisal. This active training group also showed greater
emotion regulation success in the cognitive reappraisal task, which
was associated with heightened activation in frontoparietal regions
and the subgenual anterior cingulate cortex. In another training
study, participants practiced cognitive reappraisal of emotional
stimuli once or four times, and then passively viewed the same
stimuli 1 week later (Denny et al., 2015). Results demonstrated that,
compared to the participants who only practiced reappraising once,
participants who reappraised four times had greater frontoparietal
activation and greater amygdala deactivation during reappraisal, as

well as greater amygdala deactivation during passive viewing 1
week later.

This body of clinical and basic science evidence suggests that
training emotion regulation can be effective and may help alleviate
symptoms of various psychopathological disorders. Further establish-
ing the most effective training protocols, however, poses quite a
challenge. Due to the heterogeneity of training protocols in these
interventions, it is unclear which specific aspects of emotion
regulation are being trained, which specific skills are driving treatment
outcomes, and how the duration of training may impact outcomes. To
address these questions, Berking et al. (2008) systematically analyzed
emotion regulation skills and treatment outcomes in a sample of 289
in-patient individuals undergoing CBT. They found that emotional
acceptance, tolerance, and active modification of negative affect to be
strong predictors of treatment outcomes and that an altered CBT
protocol that includes training on general emotion regulation skills
enhanced the effectiveness of the protocol. Although this study
provided an important step forward in understanding how more
specific aspects of emotion regulation training are related to clinical
outcomes, it is difficult to map their results onto conceptual models of
emotion regulation (like the extended process model).

In areview, Denny (2020) argues that an examination of emotion
regulation training paradigms should delineate between strategic,
situational, and individual differences factors in order to evaluate
training protocol efficacy and design new training interventions.
Situational factors include parameters of the training program,
such as duration, stimulus type, and modality (mobile, clinician
administered, etc.). Greater duration of training seems to be
associated with greater emotion regulation improvement, but this
may vary by strategy or training method (Hakamata et al., 2010).
Training effects are also not isolated to a single stimulus modality—
emotion regulation improvements have been shown in training
paradigms using standardized stimuli (Denny & Ochsner, 2014) as
well as using personally relevant stimuli (Doré et al., 2016). It
remains to be tested empirically however, whether certain types of
stimuli are more effective than others for emotion regulation
training. Individual differences such as gender, race, and cultural
identity and the ways these intersect will be important to consider in
designing effective emotion regulation training programs. With
regard to specific strategy training, it has been shown that attention
bias modification training is effective for improving symptoms of
anxiety and depression (Cristea et al., 2015; Mogoase et al., 2014).
Cognitive reappraisal training is effective for improving symptoms
of social anxiety (Kivity & Huppert, 2016) and negative affect in
individuals with high neuroticism (Ng & Diener, 2013). A critical
empirical question remains whether specific strategy training or
training specific aspects of the emotion regulation process are more
effective for improving emotion regulation behavior. Along these
lines, Ludwig et al. (2020) propose that increasing awareness of
subjective states during undesirable habitual behaviors may alter the
valuation of such behavior and induce self-regulated behavior change.
This model suggests that present-moment awareness reestablishes the
value of a current behavior with respect to superordinate motives
(such as whether eating junk food aligns with a motive to be healthy),
thus helping to break ties with other reinforcers (such as hedonic value
of junk food).

Although few studies have targeted phases of the extended
process model for emotion regulation training, paradigms focused
on training general cognitive abilities related to emotion regulation
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have shown some promise. Cohen and Mor (2018) demonstrated
that practicing a selective attention task in a single laboratory session
predicted increased effectiveness of cognitive reappraisal as well as
increased self-reported tendencies to use reappraisal in daily life.
Training working memory has also been associated with increased
emotion regulation efficacy, such as in Schweizer et al. (2013),
where practicing an n-back task with emotional stimuli (but not
with nonemotional stimuli) predicted greater reappraisal efficacy.
Although several studies have shown beneficial effects of working
memory training on emotion regulation outcomes, overall results
have been mixed, which may relate to the differential use of
emotional or nonemotional stimuli during training (Cohen &
Ochsner, 2018). Response inhibition training has shown to be
effective for reducing consumption of appetitive foods, which may
be related to increasing individual’s capacity for regulating craving
(A. Jones et al., 2016).

The growing body of literature on emotion regulation training
lends important evidence that training can generate improvements in
emotion regulation that are significant enough to impact clinical
symptoms, at least in the short term. Notably missing from this
literature, however, is a focus on the learning mechanisms of this
training process. Understanding how learning occurs in emotion
regulation skill development would enable researchers to leverage
this knowledge to improve emotion regulation training and clinical
interventions.

A Framework for Learning Emotion Regulation
Introduction to Framework

A theoretical framework that outlines how learning mechanisms
may operate in emotion regulation is needed to guide future research
and subsequent intervention development. This emotion regulation
learning framework builds off the extended process model of
emotion regulation, which considers emotion regulation as a
temporally dynamic process involving iterative cycles of several
distinct subprocesses, as well as draws from multidimensional
theories of emotion regulation, which highlight the importance of
emotion abilities. The emotion regulation learning framework
asserts that learning in emotion regulation is not supported by a
singular learning process, but by multiple learning processes that
target different aspects of emotion regulation.

Broadly, learning emotion regulation requires the ability to adjust
future emotion regulation behavior based on past experience,
observed experience, or instruction. As a result of adaptive learning,
emotion regulation processes may become more efficient or
effective over time. Thus, an outcome of this learning process
involves measurable changes in emotion regulation behavior over
time. Such measurable outcomes may include changes in strategy
choices (measured by self-report), efficacy (measured by the
magnitude of emotion change after strategy implementation), or
changes in temporal dynamics. Temporal dynamics outcomes are
complex but could include changes in preferred order or
combinations of strategies over time or frequency of regulation,
likely measured by ecological momentary assessments. Important to
note, however, are the differences between change over time and
learning. Measured changes in emotion regulation outcomes over
time might reflect the influence of changing environmental
demands, rather than a learned change in emotion regulation

abilities. For example, a politician who gets elected into office may
have to use a different repertoire of emotion regulation behavior
when interacting with the public than they did before they became a
public official. Such changes in emotion regulation behavior may
not reflect learning per se, but simply functioning under a different
set of contextual demands. On the other hand, an individual who
begins to practice mindfulness meditation and gradually improves
their ability to calm themselves during daily stressors may constitute
an instance of emotion regulation learning. While emotion
regulation learning involves change over time, all emotion
regulation change over time is not a necessarily product of learning.
It is necessary, then, that the defining feature of emotion regulation
learning reflect a change in some aspect of the emotion regulation
process that can be measured independently of contextual influences
on regulatory behavior. To focus on emotion regulation learning and
not misconstrue it with regulatory changes driven by other factors, it
is essential to consider components critical to learning processes.
One such component is the learning goal itself, which is defined as a
desired change in the pattern of effectiveness of emotion regulation
behavior that could be set either implicitly or explicitly. To reach a
learning goal, there also must be some mechanism by which
feedback is incorporated to guide future behavior. And finally,
learning must involve the ability to generalize to novel contexts or
situations outside of which the learning occurred. Defining learning
in this way allows us to separate emotion regulation learning from
emotion regulation change at large.

The emotion regulation learning framework describes multiple
learning targets in the emotion regulation process (learning content:
goals, awareness, and strategy selection), as well as proposes how
specific processes drive learning of these targets (learning processes:
associative learning, reinforcement learning, and social learning
(through observational, instructed, or interpersonal emotion regula-
tion processes; Figure 1). The specific learning targets included in this
model have been chosen for their central involvement in the emotion
modification process, but by no means constitute the full range of
emotion skills and functions influencing emotion regulation behavior
and mental health outcomes. These concepts are briefly defined here
to provide an orientation to the proposed framework.

Emotion goals can be defined as the desired emotion end states
that an individual wishes to be in at any given time and determine the
desired output of the emotion regulation process (Gross et al., 2011;
Mauss & Tamir, 2014; McRae, 2013). Emotion goals drive emotion
regulation by activating the regulatory process when there is an
indication that the current emotion state is not the desired state.
Emotion awareness is the processes by which emotions are sensed
and recognized within oneself, which involves integrating cognitive,
physiological, and other internal cues that signal emotion states
(Lambie & Marcel, 2002). Emotion awareness is important for
regulation because it allows the individual to compare their current
emotion state with an emotion goal state. Strategy selection is the
process by which an emotion regulation strategy is chosen, through
weighing the possible benefits and costs of other available
strategies (Sheppes et al., 2011). This process may happen
explicitly and deliberately, or implicitly and more reflexively, and
this choice behavior or habit development is likely a result of
learning associations between strategies and their potential
regulatory outcomes.

Overall, these distinct components of emotion regulation
(emotion goals, emotion awareness, and strategy selection) may
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Figure 1
A Framework for Learning Emotion Regulation
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Note. Associative learning and social learning processes shape changes in select emotion functions (emotion awareness, emotion goals,
strategy selection) that impact specific points in the emotion modification process (as modeled by the extended process model, Gross, 2015,
shown here in black). W = world; P = perception; V = valuation; A = action; and represent the input, evaluative, and outputs for each distinct
step of the regulation process (Gross, 2015). Emotion awareness is most relevant for the perception component of the emotion identification
process. Emotion goals are most relevant for the valuation component of the identification stage. And strategy selection directly influences the
perception of possible strategy repertoires and valuation process of strategies for the currently activated emotion goal. Emotion prediction errors,
or the difference between the expected resulting emotion state, are proposed as a driver of changes in ongoing emotion regulation behavior. See

the online article for the color version of this figure.

be learned through basic learning mechanisms. Associative learning
is the process by which individuals form an understanding of
relationships between stimuli, outcomes, and actions. Forming
associations between emotions and reinforcers, as well as regulatory
strategies and their effects on emotion states, is a process that
supports learned changes in the specific components of emotion
regulation described previously. Reinforcement learning is the
formalization of associative learning processes, modeling how
feedback signals the value of stimuli or actions to guide future
behavior that is useful for understanding how components of
emotion regulation are learned. Social learning can be separated
from other forms of learning by the involvement of cues from other
individuals, which can be transmitted through observation or
through direct communication (i.e., instruction). Much of emotion
regulation behavior develops and is supported by social learning,
both during development and throughout the lifespan.

Altogether, this framework describes how foundational learning
mechanisms support learning in specific components of the emotion
regulation process to ultimately drive changes in regulatory
behavior. It is important to note that the included targets in this
framework are not meant to be all-inclusive, but instead highlight
several critical components to consider when addressing learning in
emotion regulation.

Learning Content: What Are People Learning When
They Learn Emotion Regulation?

Emotion Regulation Goals

The immediate purpose of emotion regulation is to shift an
emotional state toward a desired goal state. Although the term
“goal” may lend the impression of a conscious process, emotion
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goals may be implicit or explicit (Gyurak et al., 2011). For example,
someone may recognize they should feel more excited for a friend
who won an award (explicit goal), or someone may close their eyes
reflexively to mitigate fear during a particularly disturbing scene in a
horror film (implicit goal). Emotion goals consist of goal setting and
goal striving behaviors, where goal setting refers to the selection of a
goal and goal striving refers to the behaviors used to reach that goal
(Tamir et al., 2020). In the context of the extended process model,
goal striving may broadly refer to all the subsequent stages of
emotion regulation that occur after the initial emotion goal has been
set or activated.

According to goal-systems theory, goals can occur at different
levels of context specificity and abstraction (Kruglanski et al.,
2002). Lower order goals are more context specific and linked more
directly to behaviors relevant to the immediate environment, while
higher order goals are more abstract and removed from specific
behaviors. Lower order goals are intended to serve higher order
ones, with this overall structure being called a goal system. An
emotion goal can be further broken down into the identity of the goal
state (e.g., to feel calm) and the intensity of that state (e.g., to feel
very calm; Mauss & Tamir, 2014). In line with goal-systems theory,
emotion goals have been conceptualized to have a hierarchical
structure, with subordinate goals serving superordinate ones.
Emotion goal systems, like other goal systems, may also have
multifinality (where subordinate goals serve multiple superordinate
goals) and equifinality (where a single superordinate goal is served
by multiple subordinate goals; Kruglanski et al., 2002). The
interconnected structure of these goal systems means that activating
superordinate goals may automatically activate the subordinate goals
that serve them, a property that has been supported empirically in
emotion regulation. Tamir et al. (2013) found that compared to a
neutral prime, priming individuals with a goal for social collabora-
tion led them to choose to decrease engagement with anger-inducing
stimuli, which demonstrates that activation of a higher goal (social
collaboration) was related to lower order emotional goals that serve
this goal (feeling less angry).

Traditionally, it was thought that the hedonic value of different
emotions was the primary factor in determining what people want to
feel (Erber & Erber, 2000; Larsen, 2000; Tamir, 2009), an idea
which has been supported empirically (Augustine et al., 2010;
Barrett, 1996). Functional theories of emotion, however, argue that
emotions are useful for other nonhedonic purposes and thus
unpleasant emotions can be valuable. Negative emotions serve to
motivate behaviors that are adaptive in contexts that may decrease
fitness (Nesse & Ellsworth, 2009), such as fear motivating escape or
avoidance of threats, anger activating fight behaviors during
conflict, and sadness motivating help-seeking from others (Keltner
& Gross, 1999). Instrumental emotion goals motivate individuals to
feel emotions that are useful for attaining instrumental benefits, even
if the target emotion is unpleasant to experience (Bonanno, 2001;
Tamir, 2009).

Instrumental goals can be further categorized into specific classes:
performance, epistemic, social, and eudaimonic (Tamir, 2016).
Performance goals may influence emotion regulation because
certain emotional states can help drive cognition and behavior in
ways that are useful for attaining tangible outcomes. Sheppes et al.
(2014) found that inducing an instrumental emotion regulation goal
(the usefulness of anger for an upcoming task) influenced
individuals to choose regulatory strategies to upregulate anger,

despite their prior endorsement of anger as an unpleasant emotion.
This finding is in line with other empirical support showing that
individuals selectively choose to upregulate unpleasant emotions
when they believe them to be useful in achieving a tangible outcome
(Tamir et al., 2013, 2007; Tamir & Ford, 2012).

Emotions may also serve an epistemic function because they
provide an individual with information about the state of the external
and internal world (Barrett & Gross, 2001). In various contexts,
emotions may signal accurate information about the world, promote
positive information about the world or self (e.g., pride), or confirm
internal worldviews (Tamir, 2016). Wood et al. (2009) found that
individuals with low self-esteem prefer sad moods in contexts when
they are reminded of personal flaws, compared to individuals with
high self-esteem. In line with this work, findings from a recent study
revealed that individuals with major depressive disorder were more
motivated to maintain sadness than healthy controls, through
electing to listen to sad music, and endorsed self-verification
(maintaining a consistent sense of self) more than hedonic motives
for doing so (Arens & Stangier, 2020). Taken together, these
findings provide evidence for epistemic motives as drivers of
emotion regulation behavior.

Emotions also play an important role in social relationships,
enabling communication and influencing others’ behaviors
(Parkinson, 1996; Van Kleef, 2009). In close relationships, individuals
may be motivated to experience emotions that increase intimacy or
communicate needs that the other might attend to (Hackenbracht &
Tamir, 2010; Zaki & Williams, 2013). Within group settings, goals to
facilitate collective action or increase belonging may motivate
individuals to feel emotions that are congruent with other group
members (Porat et al., 2016). Culturally, individuals may be motivated
to experience emotions that reinforce cultural norms and identities
(Butler et al., 2007). Activation of these various social goals may drive
emotion regulation behavior in specific social contexts.

It has also been proposed that eudaimonic motives, or the desire
for personal growth and meaningfulness, are an independent class of
instrumental motives for emotion regulation (Tamir, 2016). A daily
diary study that assessed instrumental motives during negative
emotional events found that individuals endorsed eudaimonic
motives for about one percent of the time during a 1-week span
(Kalokerinos et al., 2017), providing evidence that negative emotions
may be understood to be valuable for personal growth. Another study
found that individual’s preferences for emotion-eliciting media were
driven in part by a desire for meaning independent of hedonic
motives (Oliver & Raney, 2011). Some have argued that the motive
for autonomy may influence affect regulation by increasing the
valuation of relevant lower order emotion goals, paralleling the
empirical literature that shows autonomy motives increase engage-
ment with self-regulatory behavior more generally (Cosme &
Berkman, 2020). More empirical work is needed to directly
investigate eudaimonic motives in emotion regulation.

It should be emphasized that subordinate emotion goals that are
context specific are most often studied in the emotion regulation
goal literature. It can be problematic to assume superordinate
motives from subordinate goals, since a given subordinate goal may
serve multiple higher level motives (Martin, 2000). Additionally, it
has been shown that there is individual variation in the association
between subordinate and superordinate goals (Chen et al., 2001). It
is likely, then, that individuals may vary in the target emotions they
associate with an emotion regulation goal in a given scenario. For
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example, someone may associate a goal of winning a competition
with higher levels of anger, while another person might associate it
with maintaining calmness in the face of pressure. These variable
relationships may pose a challenge empirically if the scope of goal
content in emotion regulation is not considered.

Individual and cultural variation in emotion goals demonstrates
that the content of emotion goals is often the product of learning
(Matsumoto et al., 2008). Emotion goal development likely occurs
via both associative and social instructional processes. Associative
learning between emotions and beneficial outcomes may drive early
goal development. Netzer et al. (2015) found that the more that
individuals repeatedly experienced performance benefits from
feeling angry during an experimental task, the more they perceived
anger to be a useful emotion. Parental reinforcement of emotions in
different contexts, such as praise for staying calm during a doctor’s
visit, is another early mechanism by which children gain an implicit
understanding of emotion goals (Zeidner et al., 2003). As language
develops, caregivers are able to directly communicate emotion goals
to children along with instructions for regulatory behaviors (Gottman
et al., 1997; Raikes & Thompson, 2008). Further, it has been shown
that parent’s beliefs about emotions and emotion regulation behaviors
are associated with similar beliefs and regulatory behaviors of their
children, demonstrating that child emotion goals are learned from
their parents (Meyer et al., 2014).

It is unknown whether emotion goals stabilize at some point during
preadult development; however, there is evidence that emotion goals
continue to change across the lifespan. Socioemotional selectivity
theory argues that in adults, perceived limitations of time influence a
shift toward eudaimonic and social motives later in life (Carstensen,
1992; Carstensen et al., 2003). In this model, the pursuit of emotional
meaning, particularly in the domain of close social relationships,
drives emotion regulation behavior and results in decreased negative
affect (Charles et al., 2001) and greater overall well-being (Diener et
al., 2002) in older adults compared to younger adults. Changes in time
perspective is the key mechanism of this shift—younger adults
perceive themselves to have more time left in life and thus focus more
on goals with payoffs further into the future (such as career goals),
and older adults perceive less time left and thus shift focus to goals
with more immediate payoffs (such as strong social relationships).
Indeed, it has been shown that time perspective is associated with age
(Fung et al., 2001; F. R. Lang & Carstensen, 2002), and different age
groups focus on different kinds of problems in daily life (Sansone &
Berg, 1993). Instrumental motives that are more future oriented and
salient in young adulthood, like performance motives in the domain
of school or work, may require enduring greater negative affect in the
pursuit of achieving these goals than social motives centered on
increasing close relationships. Whether this age-related shift in
superordinate motives is a reflection or learning or is driven more by
contextual factors that change with age is currently unexplored.

Evolving superordinate motives across development and into
older adulthood may be one driver of lower order emotion
goal change. Though emotion goals are context specific, a change in
goal setting behavior would describe the selection of a different goal
when contextual factors are held constant. One possible mechanism
through which new emotion goals may be learned is by direct
reinforcement. Over time, the activation of an emotion goal may
lead to repeated undesired outcomes upon reaching that goal, which
may instantiate the need for a goal change. For example, an
individual aspires to become very calm before a performance and is

able to reach this goal through regulatory behavior, but subsequently
receives negative feedback from the audience that they appeared
unenthusiastic. This negative feedback may instantiate a goal
change to feel excited and energetic before future performances in
order to deliver a more passionate performance. Another mechanism
by which new goals may be established is through explicit direction,
such as during psychotherapeutic interventions. Clinicians work
with their patients to set new emotion goals to strive for in situations
where the patient previously experienced unwanted emotional
outcomes. This goal setting may happen before an individual has yet
experienced the consequences of their new emotion goal and thus
would constitute an instance of instructed learning. The goals set
during the treatment process help determine the subsequent specific
regulatory behaviors the patient engages in, and thus may influence
their treatment outcome. In support of this idea, Wollburg and
Braukhaus (2010) found that depressed individuals undergoing
CBT who set more approach-oriented goals had greater symptom
reduction than those who set more avoidance-focused goals, despite
both groups attaining their goals at equivalent rates.

An empirical question remains of how these new goals get
incorporated into the emotion regulation process once they are
established. Once a new emotion goal is developed and identified, it
may take multiple instances of relevant emotion-eliciting situations
to successfully activate the new goal consistently. This process
involves either overriding the prior emotional goal elicited by those
situations or invoking the new emotion goal where previously no
regulation would occur. Associative learning may reinforce the
association of specific situations (or environmental stimuli that
signal a certain type of context) and the emotion goal. Over time, the
association of the new emotion goal and the paired context becomes
strengthened, such that if goal learning is successful, the new goal is
automatically activated in future scenarios.

An additional learned process that is relevant for emotion goals is
goal flexibility, or the ability to switch between emotion goals. It is
important to not only learn new emotion goals and successfully
apply them in daily life, but also to gain the ability to prioritize
different goals and switch between them in a flexible manner. For
example, an individual who is listening to a friend confide
something distressing may activate a short-term goal to not further
upset their friend and may subsequently engage in expressive
suppression. Afterward, they may shift to a longer-term goal of
processing their friend’s distressing story and then engage in
cognitive reappraisal. Emotion goal flexibility may be served by
learning which emotion goals are more beneficial for different
outcomes within a given context, as these associations would allow
an individual to rapidly switch to preferred goals. In addition to
interactions between goals and contextual factors, individual
differences in psychological factors may play a role in determining
appropriate emotion goals. Returning to the previous example, some
individuals may want to process their distress by engaging with the
event and their resulting feelings, while others may activate a goal to
take their mind off the event and subsequently engage in distraction
behaviors. This concept of interactive individual differences,
context, and strategy factors is described in Doré et al.’s (2016)
conceptual framework of emotion regulation, which emphasizes the
personalized and situationally specific nature of this process.
Though there is little empirical work addressing goal flexibility in
emotion regulation, it has been proposed that adolescence is marked
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by increases in social and affective goal flexibility and prioritization
(Crone & Dahl, 2012).

Emotion Awareness

Emotion awareness is an ability that allows individuals to
recognize and label their emotions, which is crucial for the
management of these states. This process is distinct from but
overlapping with the concept of interoception, which involves
sensing internal bodily sensations and states (Herbert et al., 2011).
While emotion awareness does involve perceiving the physiological
bodily cues that are associated with emotions, it also includes
perceiving subjective psychological states and the resulting behaviors
that express emotions (Lambie & Marcel, 2002). Emotion awareness
is integral to the process of emotion regulation, since emotional states
and information about them trigger the need to regulate (Barrett &
Gross, 2001; Levenson, 1999). Traditionally, emotion awareness was
considered along two dimensions—attention to emotion states and
understanding of emotion states (Coffey et al., 2003). More recently,
it has been shown that emotional awareness can be further split into
four distinct components—clarity (emotion identity), source clarity
(emotion cause), involuntary attention to emotion, and voluntary
attention to emotion—and that these dimensions have been shown to
be differentially associated with the frequency of specific emotion
regulation strategies and with symptoms of depression (Boden &
Thompson, 2015). The authors also found that voluntary attention to
emotions facilitated emotional clarity (both source and identity),
results further supported by a meta-analysis that found positive
correlations between emotion attention and clarity (Boden &
Thompson, 2015). This literature suggests that active introspection
is useful for developing accurate information about arising emotions
and their causes.

Greater emotion awareness also facilitates emotion regulation, as
evidenced by positive associations between awareness and emotion
regulation and coping frequency (Boden & Thompson, 2015; Dizén
et al., 2005), efficacy (Van Beveren et al., 2019), and psychological
well-being (Hanley et al., 2017). Conversely, lower emotion
awareness and lack of ability to label and communicate emotions
(alexithymia) has been associated with mood disorders such as
depression and anxiety (Bamonti et al., 2010; Li et al., 2015; Onur et
al., 2013). Levels of emotion awareness may differentially promote
the use of specific regulatory strategies. For example, one study
found that individuals higher in explicit emotion awareness had a
stronger negative association between reappraisal strategy use and
depressive symptoms (Subic-Wrana et al., 2014). Another study on
adolescents also found that greater emotional awareness led to
greater reappraisal and lower suppression, which in turn related to
decreased depressive symptoms and decreased social anxiety
symptoms, respectively (Eastabrook et al., 2014). One reason for
these associations may be that greater emotional clarity, which
involves emotion labeling and source attribution, supports the use of
cognitive emotion regulation strategies (like reappraisal) that require
focusing on the meaning of the emotional event. This empirical
question remains untested, however.

Although emotion awareness shows stable, traitlike qualities
(Mikolajczak & Luminet, 2006; R. Smith et al., 2018), individuals
can improve emotion awareness through practice and experience.
Naturally, emotional awareness is an ability gained over the course
of development, through learning and as the capacity for complex

behavior increases. One framework for emotion awareness
development describes emotion awareness as developing in three
key ways: (a) the shift from attention to physical and environmental
cues to more internal psychological cues, (b) an increase in the
conceptual complexity of emotion concepts, and (c) an increase in
the ability to differentiate the self and others (R. Smith et al., 2019).
One social process that facilitates learning emotion awareness is
through verbal interactions with caregivers, who facilitate emotion
labeling, identification of emotion antecedents, and resulting
emotional behavioral responses (Silkenbeumer et al., 2016). For
example, caregivers can help a child identify and communicate how a
response might be reflective of particular emotion states or sources
(i.e., “Did you throw those crayons because you are feeling frustrated
that art time is over?”). This learning may be further supported by
specific caregiver-initiated activities, such as sending the child to a
time-out to give them space to sort through their feelings.

In adulthood, mindfulness training, which emphasizes inward
attention to present emotional and bodily states (Bishop et al., 2004),
has been found to correlate with greater emotional awareness (Boden
et al., 2015). Training interventions designed to improve emotion
awareness have been shown to be effective for individuals with
depression and anxiety (Kranzler et al., 2016), borderline personality
disorder (Farrell & Shaw, 1994), and schizophrenia (Uzun & Lok,
2022). Further, improvement in emotion awareness is thought to be a
key factor in the efficacy of psychotherapy, by aiding client and
clinician in their understanding of the client’s feeling states, thoughts,
and response tendencies. In their review, Lane et al. (2022) not only
found that various psychotherapeutic methods improved emotion
awareness, but also that greater emotion awareness at baseline
predicted better treatment outcomes.

Despite evidence that emotion awareness can improve through
practice and training, there is little investigation into how this learning
may occur. Learning to improve emotion awareness may occur
differently for distinct components of awareness (e.g., emotional
clarity, attention to emotions). Developing emotional clarity and
understanding may be supported by learning the association between
subjective feeling states, thoughts and behaviors, physiological
phenomena, and emotion labels. For example, learning to associate
quickening heart rate with worried thoughts may contribute to a
greater awareness of states of anxiety. This increased awareness can
then in turn facilitate regulation of the anxious feeling. Further,
developing an understanding of variability of these aspects of emotion
states is important for emotion labeling ability. For example,
developing an understanding of the concept of anger may involve
associating variable behavior, from expressions of physical violence
to verbal insults, with the subjective feeling of being angry. Learning
to improve intrinsic emotion labeling may involve expanding
emotional concepts by incorporating a more diverse set of thoughts
and behaviors associated with an emotion. Recent theoretical work
has proposed that it is possible for infants to learn emotion concepts
through both unsupervised learning (i.e., associating regularities in
internal states and environmental cues) and supervised learning (i.e.,
with the aid of caregiver emotion labeling; Ruba & Repacholi, 2020).
Learning to increase voluntary attention to emotion, on the other
hand, is a separate component of emotion awareness that may be
learned through practicing emotional state check-ins to build habitual
attention to emotional states.

Emotion source attribution is the process by which a causal source
(internal or external cue) is assigned to the elicitation of a specific
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emotion. The attribution of specific events can influence the
generation of emotion (Boden & Berenbaum, 2010). Further,
emotion source clarity is important for emotion regulation because
the contextual features of the source can constrain the set of effective
regulation strategies and guide regulatory behavior. Though little
experimental evidence exists to examine this question directly, one
study found that emotion source clarity was positively associated
with frequency of active coping on a daily basis (Eckland &
Berenbaum, 2021). This result suggests that a better understanding
of emotion antecedents increases one’s likelihood to actively deal
with the stressor and regulate one’s emotions. Emotion source
misattribution, on the other hand, involves incorrectly assigning
causality for the antecedents of an emotion. Emotion misattribution
has been shown to impact other aspects of cognition, such as by
biasing decision making or altering perception of difficulty of an
upcoming task (Clore & Huntsinger, 2007). It follows that emotion
source misattribution may also cause a failure to effectively regulate
emotions. This may be particularly true for emotion regulation
strategies, such as situation modification, that involve dealing with
the attributed cause of the emotion. For example, an individual who
misattributes feeling irritated as being caused by an annoying
coworker, rather than the true source of their irritation (a fight with
their significant other earlier that day), may choose regulatory
strategies aimed at their interactions with their coworker rather than
their own relationship troubles.

Improving emotion source attribution involves learning to better
associate experienced emotions and the internal or external contexts
that preceded them. These associations may be formed over time
through probabilistic learning processes, with repetitions of emotion-
eliciting sources and resulting emotion states. Alternatively, an
independent observer may help form new explicit associations
between emotions and their true sources through verbal communica-
tion. Both learning mechanisms have been demonstrated in children
(Ruba & Repacholi, 2020). Improving upon emotion source
attribution may impact the understood context in which regulation
takes place, subsequently activating different regulatory goals or
possible strategies. Overall, learning associations between compo-
nents of emotions and their labels, and learning improved attribution
of sources that elicit emotions, comprise ways in which emotional
awareness may be improved and drive subsequent changes in
emotion regulation.

Strategy Selection

Selecting contextually appropriate and effective emotion regula-
tion strategies among a repertoire of possible strategy options is
crucial for adaptive emotion regulation. Generally, it is thought that
greater emotion regulation flexibility, or the ability to adapt
regulation behavior to the diverse set of demands that life offers, is
more adaptive while inflexible emotion regulation behaviors are
maladaptive (Aldao etal., 2015; Haines et al., 2016). Supporting this
idea, clinical research has shown positive associations between
greater emotion regulation flexibility and better mental health
outcomes (Aldao et al., 2010). For example, one study found that
depression is associated with poor strategy choices, but not with
the inability to successfully implement them under instruction
(D. Y. Liu & Thompson, 2017). This result suggests that the role of
emotion dysregulation in depression (and possibly other mood
disorders) may not simply be a problem of poor strategy execution,

but rather in the inability to choose optimal regulatory strategies
(Yoon & Rottenberg, 2020). Some of the variance in strategy choice
may also result from individual differences in emotion regulation
flexibility, which have been conceptualized to involve sensitivity to
contextual factors, availability of broad strategy repertoires, and
sensitivity to feedback of regulatory efficacy (Bonanno & Burton,
2013; Yoon & Rottenberg, 2020). Measuring emotion regulation
flexibility in daily life proves challenging, however, because it
requires capturing contextual factors along with regulatory behavior
in order to measure how strategy choices change to fit situational
demands.

Laboratory studies designed to capture emotion regulation
strategy choices within the context of an experiment are another
method for studying strategy selection behavior. Most laboratory
studies on emotion regulation generally have focused on comparing
the execution of specific emotion regulation strategies and, thus,
instruct participants on which strategies to use and how to
implement them. While such studies provide important knowledge
about the immediate behavioral consequences and neural correlates
of using specific strategies, they do not lend insight into the strategy
selection process, which is crucial for adaptive regulation. A
growing number of studies have begun to focus on emotion
regulation choice and are designed to allow participants’ agency in
strategy selection. A leading conceptual framework for emotion
regulation choice proposes that emotional factors (i.e., intensity),
cognitive factors (i.e., mental load, strategy effort, and complexity),
and motivational factors (i.e., long- or short-term processing) all
contribute in the choice between strategies (Sheppes & Levin,
2013). Indeed, early empirical work on emotion regulation choice
found that individuals preferred reappraisal for lower intensity and
distraction for higher intensity negative emotions. Further work
showed that driving this effect was a preference for engaging with
lower intensity emotions and disengaging with higher intensity
emotions, regardless of valence (Sheppes et al., 2014). In this study,
the authors also found that cognitive complexity and motivation for
long-term processing impacted strategy choices, although the
engagement—disengagement factor had the strongest influence over
strategy choices. In addition to emotional intensity and strategy
factors, individual differences (person-related factors, following the
Person X Situation X Strategy model of Doré et al., 2016) drive
preferences for strategy choices. It has been found that individual
differences in beliefs about emotion controllability are related to
emotion regulation strategy choices and well-being (Ford & Gross,
2018; Ortner et al., 2017). More specifically, greater belief in the
malleability of emotions has been shown to be associated with
greater engagement in cognitive change strategies (Gutentag et al.,
2017; Ortner & Pennekamp, 2020), demonstrating that specific
beliefs may drive the use of some strategies over others. Additional
supporting evidence from a daily diary study found that momentary
judgments about emotion states predict strategy choices, in that
emotions that are perceived as more controllable, more helpful, and
less justified are more likely to be reappraised whereas emotions
seen as less helpful but more justified predict engagement with
distraction strategies (Petrova et al., 2024). Put simply, what we
believe about our emotions and our ability to influence them impacts
the ways that we choose to do so. Further, situational factors interact
with these individual differences and strategy factors to influence
strategy choice behavior. Ortner and Pennekamp (2020) found that
the subjective importance of distressing events interacted with



S

>
2
<]
S
=
2
s
g
13}
7]
2
=]
9}
s}
]
S
=
»
=]

Association or one of its allied publishers.

erican Psychological

yrighted by the Am

This document is cop
This article is intended solely for the personal use of the individual user

LEARNING EMOTION REGULATION 185

malleability beliefs to predict strategy choices, such that those who
believe emotions are more malleable engage in more reappraisal
especially for important events, whereas the opposite pattern was
found for expressive suppression. Situational factors independent of
the individual or their interpretation of the situation can also influence
strategy choices by constraining available strategies. For
example, Suri et al. (2018) found that reappraisal affordances, or
the degree of opportunity for reinterpretation of a stimulus, predicted
reappraisal strategy choice—the more options for different reinter-
pretations of an event, the more likely an individual was to choose
reappraisal. Taken together, emotion regulation strategy choices
result from a complex interplay between individual differences,
regulation strategy factors, and the context of the emotion-eliciting
situation. Supporting this, a recent meta-analysis of 219 emotion
regulation choice laboratory studies found that individual differences,
qualities of specific emotions, and contextual and social factors are
incorporated into the choice between regulatory strategies (Matthews
et al., 2021). A temporal dynamics approach to emotion regulation
strategy choice would also argue that it is important to consider the
influence of prior emotions. Supporting this account, J. L. Feldman
and Freitas (2021) showed that encountering high-intensity negative
stimuli increases the likelihood to choose to disengage with
upcoming emotional stimuli.

Though it is clear that strategy selection is critical in emotion
regulation behavior and that various factors of the individual,
present emotion, and context influence strategy choices, it is largely
unknown how the processes of strategy choice works. In the
extended process model, strategy selection is a distinct step within
the emotion regulation process that consists of comparing the
valuation of possible strategies (Gross, 2015). Selecting an emotion
regulation strategy involves assigning a value weight to each
possible strategy within a given cycle of emotion regulation. These
weights are a product of integrated information about the potential
effectiveness of the strategy for regulating the emotion at hand, the
effort cost of applying the strategy, and the appropriateness of the
strategy for the given context (Gross, 2015). Thus, these specific
values are shifting constantly between instances of emotion
regulation and also between regulatory cycles within a single
instance. It is also likely that these values are continuously being
updated as a product of learning from previous applications and,
thus, comprise a signal that integrates information between past
regulation outcomes and current context. This adjustment was
recently demonstrated in participants who viewed fMRI neurofeed-
back from the anterior cingulate while applying previously learned
CBT strategies. Strategies that successfully decreased anterior
cingulate activation in response to negative emotions were used
more frequently 1 month after the training session (MacDuffie et al.,
2018). This learning process may occur explicitly, such as updating
a mental model or heuristic of a strategy, or implicitly via
probabilistic learning processes, and may ultimately be extrapolated
to beliefs and expectations about the outcomes of different emotion
regulation strategies. In general, the consequences of selecting
specific strategies in different contexts may drive changes in strategy
choice behavior over time.

Direct experience with emotion regulation strategies is an
important driver of changes in strategy choices, but observational or
instructed learning may also support this process. The value of
certain strategies may be communicated directly through language,
such as when a peer or clinician instructs an individual to practice a

specific regulatory strategy in a given situation. Additionally,
observing others regulate their own emotions in different ways may
serve to update strategy values and change strategy choice behavior.
This process may be particularly strong during childhood when
children are rapidly developing their strategy repertoires. For
example, one experimental study showed that toddlers chose to
distract themselves more after witnessing an adult model distraction
during a frustrating waiting-time task, compared to a control group
who were not exposed to any modeling (Schoppmann et al., 2019).
Additionally, studies designed to examine the role of different
motives (i.e., instrumental, hedonic, etc.) in emotion regulation
strategy choice also demonstrate that instruction about the value of
specific strategies is effective in influencing strategy choices (Tamir,
2016). These results demonstrate that instructed strategy values
as communicated by the experimenter or task instructions are
incorporated into the strategy choice process. This process may also
be one mechanism by which clinicians are able to influence the
strategy selection process of their patients.

In certain instances, learned strategy values may conflict with
instructed strategy values, creating a conflict between experienced
outcomes and communicated information. For example, someone
who grew up in an environment that emphasized suppression of
emotions may have learned to highly value expressive suppression
in contexts where it may actually be more beneficial to express
emotions. A friend telling them that expressing their feelings would
benefit their relationship may then communicate a lower value of
expressive suppression than what was previously learned. When
value information about different emotion regulation strategies
conflict, individuals may integrate that conflicting information into
their own models, or they may reject it entirely. Communicated
information about the value of specific emotion regulation strategies
may also be weighed by its source. Such information coming from a
trusted source (such as a therapist) or someone an individual cares a
lot about (like a family member) may amplify the value of the
information being communicated or make them more likely to
integrate this information. In support of this idea, one study showed
that socially aided reappraisal from a friend is more effective than
intrinsic reappraisal at decreasing negative emotion to aversive
images both immediately and a day later (Sahi et al., 2023). Further,
it has also been demonstrated that regulation is more effective when
assisted by a friend compared to a stranger (Morawetz et al., 2021),
lending support for the idea that social relationships may alter
the value of socially communicated information about emotion
regulation strategies. Most importantly, the communicated value of
certain emotion regulation strategies may drive individuals to begin
making different strategy selection choices than they would if they
relied only upon their intrinsic emotion regulation experiences.

Mechanisms in Emotion Regulation Learning

Thus far, we have discussed how learning may drive changes in
emotion goals, emotion awareness, and strategy selection, which alter
emotion regulation behavior over time. Different kinds of learning
mechanisms may support learned changes within these aspects of
emotion regulation, and it is important to understand these
mechanisms in greater detail to ultimately develop interventions
tailored to training emotion regulation. While we can leverage what
we know about learning mechanismes, it is also important to keep in
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mind how these types of learning have been studied and applied and
whether it is appropriate to apply them to emotion states or regulation.

Associative Learning

Associative learning drives the formation of relationships
between stimuli, outcomes, and actions. These learned contingen-
cies serve to provide knowledge about the environment, generate
expectations, and guide behavior. This form of learning can be
contrasted with nonassociative learning, such as habituation and
sensitization, which does not depend on learning relationships
between multiple stimuli or a stimulus and outcome (Thorwart &
Livesey, 2016).

Further, associations may exist as propositional knowledge about
the relationship between associates (i.e., Event X predicts the
occurrence of Event Y), or as an implicitly represented link between
associates that does not necessarily specify the nature of their
relationship (i.e., Event X automatically activates the representation
of Event Y). Theoretical debate on the nature of associative learning
is largely split into two major factions. Dual-process theories of
associative learning argue that associations may form as implicit
links between represented constructs and through the involvement
of propositional reasoning about the nature of the relationship
between constructs, whereas single-process theories argue that
propositional reasoning is necessary to form associations between
constructs (Baeyens et al., 2009; Mitchell et al., 2009). Debate on
this topic is ongoing (see Hiitter, 2022, for a recent review), and both
theoretical orientations seem to be able to account for a wide array of
findings in the associative learning literature. Functionally, in the
domain of emotion associations, it is difficult to delineate between
associations that developed from propositional reasoning from those
that may have developed via implicitly represented links. It is
evident, however, that individuals do have propositional knowledge
about emotion associations, one example being people’s ability to
report on sources (specific stimuli, contexts, thoughts, etc.) that
generate emotional reactions. Considering the present state of the
field and the open debate between single-process and dual-process
theories of associative learning, the present article does not make
assumptions about the mechanisms underlying of associative
learning, but rather relies on a broader understanding of this
process defined by its outcomes (established relationships between
associated concepts). Regardless, it is important to acknowledge the
role of propositional knowledge in emotion associations and how
propositional reasoning may influence these learned associations.

Associative learning is a core psychological function and, thus,
likely plays an important role in how aspects of the emotion
regulation process are learned. Learning-driven changes in emotion
regulation are likely supported by the development of associations
between emotion states and external reinforcements or punishments
(classical or Pavlovian conditioning) and regulatory actions and
outcomes (instrumental learning). These specific kinds of associa-
tive learning rely on overlapping but distinct neural architecture,
supporting stimulus—outcome and stimulus—action—outcome asso-
ciations (Valentin et al., 2007).

In the case of classical conditioning, rewarding or aversive
outcomes that are repeatedly paired with the expression of particular
emotions generate learned associations between a particular emotion
and these outcomes and subsequently drive regulation efforts.
Although traditionally classical conditioning has been studied in the

context of exteroceptive stimuli, internal states are also subject to
conditioning processes, and such interoceptive conditioning is
important for understanding certain psychiatric conditions like panic
disorder (Van Diest, 2019). It has been shown that emotional
responses themselves can be reinforced or punished by external
rewards, such as social feedback (R. M. Jones et al., 2011; A. S.
Morris et al., 2007). For example, if an individual is chastised often
for crying, this learned association may drive them to suppress this
expression of sadness in the future in order to avoid the associated
negative outcome. On the other hand, rewarding experiences paired
with particular emotional states could encourage upregulation of
these emotions in future scenarios. These learned associations have
downstream consequences for emotion regulation, as evidenced by
emotion regulation impairments in children whose parents react
negatively to their child expressing emotions such as sadness and
anger (Schwartz et al., 2012).

Context is also particularly important in emotion regulation, and
the ability to appropriately match emotion regulation behaviors to
context is considered adaptive. Individuals can learn that certain
contingencies may occur in one context but not another, or even that
such contingencies may reverse in another context (J. S. Morris &
Dolan, 2004). Flexibly developing emotion—outcome associations
across different contexts may help facilitate contextually sensitive
emotion goals, which could aid successful regulation. On the other
hand, if an individual displays rigid learning and fails to update
learned emotion—outcome associations in new contexts, this
learning style could be maladaptive and contribute to emotional
problems. Extending the prior example, if an individual who learned
to associate crying with a negative reaction from a trusted other
continues to suppress expressions of sadness with all individuals,
they may miss out on other positive outcomes like social support.

Once learned, emotion—outcome associations may be abstracted
into emotion goals in future emotional situations. Classical
conditioning of emotion—outcome associations in context may be
one way in which individuals acquire emotion regulation goals.
Specific emotions that are rewarded may become desired goal states,
while emotions that were previously punished could generate a goal
to downregulate that emotion. Such goals may remain implicit or
becoming explicitly known to the individual, since prior work has
established that classical conditioning can occur without explicit
knowledge of stimulus—outcome contingencies (Bechara et al., 1995).
Over time, these learned associations may drive emotion goal
formation and also contribute to how emotion beliefs are formed.
Repeated rewarding or punishing experiences paired with emotional
states may develop into generalized beliefs about particular emotions
as good or bad. This process in particular may be one way in which
emotional social norms are learned and reinforced. Overall,
conditioning of emotion—outcome associations serves to drive the
learning of emotion goals and contributes to the development of
emotion beliefs, generating subsequent learned changes in emotion
regulation behavior.

Fear conditioning is a well-studied example of associative
learning in the emotion regulation domain. Fear conditioning
involves learning to associate a neutral stimulus and an aversive
outcome (such as a shock) that generates a fear response. During
extinction learning, the stimulus is no longer paired with the
aversive outcome, and a new association of the stimulus with safety
is learned. Importantly, this new safety association does not
overwrite the memory of the previous association, and presenting
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the stimulus with the previously paired aversive outcome again will
quickly reinstate the fear response (Abramowitz, 2013; Dunsmoor et
al., 2015). The ability to dynamically learn when cues predict danger
or safety is often considered a form of implicit-automatic emotion
regulation because it involves calibrating emotional responses
appropriately to the situation at hand (Braunstein et al., 2017). To
extend this perspective, it could be argued that the initial phase of
extinction learning is not implicit regulatory behavior since there is
no emotion goal activation, a requirement for emotion regulation
according to the extended process model (Gross et al., 2011).
Instead, later in the extinction process, once the new safety
association has begun to be established, the enactment of the new
safety association in the face of a competing aversive association
with the stimulus is implicit emotion regulation. Deficits in
extinction learning have been associated with fear- and anxiety-
related disorders (Garcia, 2017; Graham & Milad, 2011; Lissek et
al., 2005). Importantly, some empirical work has also shown that
individuals with anxiety disorders do not show deficits in initial
extinction acquisition, but rather in extinction recall of safety
associations (Milad et al., 2008, 2009). This evidence supports the
idea that deficits in implicit emotion regulation can be seen in the
failure to utilize safety associations rather than in the ability to
acquire new safety associations in the first place.

Instrumental conditioning is another form of associative learning
during which an individual learns the relationship between a
behavior and a consistent outcome of that behavior. Behaviors that
are followed by reinforcers will be more likely to occur again, while
those associated with punishments will be less likely to occur. It has
been shown that instrumental conditioning can produce both learned
habits and goal-directed behaviors (Dickinson & Balleine, 1994).
Habitual behavior is automatic and continues to occur for some time
even when the outcome is devalued or no longer occurs (Miller et
al., 2019). Goal-directed behavior, on the other hand, is sensitive to
the valuation of the outcome, and will stop occurring quickly when
the outcome is devalued (Balleine & Dickinson, 1998). Though
these two behavioral patterns have been widely regarded as distinct
from each other, more recent perspectives assert that habitual
behavior is also sensitive to outcome devaluation, but changes on a
much slower timescale than goal-directed behavior (Kruglanski &
Szumowska, 2020). Instrumental conditioning underlies the
habitual use of certain emotion regulation strategies, as well as
produces future goal-directed, flexible emotion regulation behavior.
Additionally, the transition from initially reinforced emotion
regulation behaviors to habitual ones supports the development
of trait-level emotion regulation patterns. Though there is little
empirical work on instrumental conditioning in emotion regulation
specifically, it has been argued that instrumental conditioning
processes support the learning and maintenance of active coping
behaviors (Hartley & Phelps, 2010).

Learned avoidance is one example of instrumental conditioning in
the emotion regulation domain. In this process, individuals learn that
performing certain behaviors will allow them to avoid an upcoming
aversive experience. Learning to avoid an upcoming aversive
experience and its associated emotions may be categorized as a
situation selection strategy, because it involves proactively disenga-
ging from undesired emotional states. Experimental evidence has
shown that learning avoidance behaviors elicits activation in reward
circuitry (Delgado et al., 2009; Kim et al., 2006). In particular,

Delgado et al. (2009) found that learning actions that prevent an
aversive stimulus (a shock) results in lower physiological responses to
the conditioned cue. They also found that learning the avoidance
strategy was associated with increased activation in the striatum,
whereas learning the stimulus—shock contingencies activated the
amygdala. This finding supports the idea that the reinforcement of
emotion regulation strategies may occur through instrumental
conditioning mechanisms. Delgado et al. (2009) examined learned
avoidance as a means of avoiding fear or threat of shock; however, it
is still unknown whether the same instrumental conditioning
mechanisms underlie the reinforcement of strategies for upregulating
emotion or whether these mechanisms are specific to fear avoidance.

Nonetheless, there have been criticisms of the “fear reduction as
reinforcement” instrumental account of learned avoidance. One
primary criticism centers around the argument that once the
avoidance action is taken, there is no longer any fear to reduce, and
without this reinforcer, the avoidance behavior should extinguish
(Bolles, 1972). If fear states are not relevant to the reinforcement of
learned avoidance, then it follows that individuals with diminished
ability to recognize their own emotion states would show equivalent
conditioning as others with a normative capacity for recognizing
emotions. However, studies demonstrating impairments in fear and
appetitive conditioning among high-alexithymic individuals, how-
ever, suggest a crucial role for emotion states in conditioned
behavior (Marinier et al., 2008; Starita et al., 2019). Others have also
argued that this criticism is not valid when you account for habitual
avoidance, which also maintains the avoidance behavior in absence
of the aversive outcome (LeDoux et al., 2017). Additionally,
avoidance behavior is likely maintained through multiple factors,
including positive reinforcement from safety signals (Fernando et
al., 2014) and memory of previous threat.

Extending from the evidence in avoidance learning, developing
instrumental action—outcome contingencies between regulatory
strategies and external consequences could be a general mechanism
for learning emotion regulation. Reinforced emotion regulation
behaviors will be performed more often in the future, whereas
punished emotion regulation behaviors will be less likely to occur.
More specifically, instrumental learning hones future strategy selection
and implementation behaviors by providing a mechanism by which
certain strategies are reinforced or punished. In the case of emotion
regulation, the reinforcement or punishment consists of external
factors like positive and negative social feedback (Diaz et al., 1992),
attaining an instrumental outcome (Hackenbracht & Tamir, 2010), or
internal factors such as achieving the emotion goal state. It should be
mentioned, though, that the achievement of goal emotion states as a
primary reinforcer of regulatory behavior has not been empirically
investigated but is generally assumed by emotion regulation
researchers as a mechanism of reinforcement in emotion regulation.

To summarize, associative learning processes such as classical and
instrumental conditioning drive learning in emotion regulation in
several important ways. Learning contingencies between emotion
states and reinforcing or punishing outcomes drives the development
of emotion goals, emotion context associations, and more broadly
contributes to the development of emotion beliefs. Further,
instrumental conditioning of specific emotion regulation strategies
drives future regulatory behavior, resulting in the development of
regulatory habits as well as flexible, goal-directed emotion regulation.
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Reinforcement Learning and Prediction Errors

Reinforcement learning is the formalization of the process by
which instrumental conditioning occurs (Maia, 2009). Reinforcement
learning involves interactions between environmental states (such as
the presence of a stimulus), actions, and outcomes such as rewards
that coincide with or follow these states and actions. During this
process, an agent aims to maximize reinforcement and thus must be
able to use these associations to predict how upcoming states and
actions will produce reinforcement. Prediction errors, or a signal that
represents the difference between an expected outcome and an actual
outcome, provide information that the agent can use to adjust its
behavior in ways that maximize reinforcement. In model-free
reinforcement learning, accumulated prediction errors drive the
learning of stimulus or action contingencies. In model-based learning,
prediction errors may drive a shift between mental models or broad
states of environmental contingencies (Glidscher et al., 2010).
Importantly, modeled after control theory, affect regulation has
been conceptualized as a process that aims to reduce the discrepancy
between a goal state and the current emotion state (Koole et al., 2011;
Larsen, 2000), which relies on the use of an error signal to drive
changes in regulatory behavior.

Emotion regulation has been proposed to involve both model-free
and model-based mechanisms (Etkin et al., 2015). In this conceptual
framework, model-free emotion regulation involves environment-
dependent contingencies as drivers of regulatory behavior—such as in
extinction learning. In this way, model-free emotion regulation
involves emotion prediction errors when the expectation of an
upcoming emotion (e.g., fear produced by the unconditioned stimulus)
is violated by a new outcome (no unconditioned stimulus, no
unconditioned fear response). These repeated prediction errors are
crucial to learning new associations and, subsequently, guide new
emotional responses to a stimulus. Model-based emotion regulation,
on the other hand, is guided by internal models that are more flexibly
deployed and not exclusively dependent on the generation of
prediction errors and repeated trials like model-free emotion regulation
(Etkin et al., 2015). Although distinguishing between model-free and
model-based emotion regulation is useful for designing experiments
and computational modeling, naturalistic emotion regulation likely
involves a complex interplay between both model-free and model-
based processes (Etkin et al., 2016; Raio et al., 2016).

If instrumental conditioning within the emotion regulation process
occurs through reinforcement learning, then it follows that emotion
prediction errors drive learning in emotion regulation. At the broadest
level, an emotion prediction error involves the difference between a
predicted emotional state and the actual emotional state reached
(Barrett & Simmons, 2015). In the emotion regulation process,
predictions about upcoming emotion states may be generated based
on the expected outcomes of different emotion regulation strategies.
Upon enacting that strategy, the difference between the expected
emotional state and the outcome state becomes the prediction error
that impacts the next cycle of the emotion regulation process.
Prediction errors that signal an undesired mismatch between the goal
state and outcome state signal the need for continued regulation or
instantiate a need to switch regulatory strategies. In this way,
prediction errors should drive the moment-to-moment emotion
regulation processes as they drive other adaptations.

Although there has been little research examining emotion
prediction errors specifically as drivers of regulatory behaviors,

some research has implicated environmental prediction errors in
emotional reactions. Villano et al. (2020) conducted an experience-
sampling study in which undergraduate students predicted their
upcoming grades on an exam and, upon receiving these grades, were
prompted to rate their emotional responses as they unfolded for
several hours afterward. They found that positive and negative affect
after receiving the exam grade was driven more strongly by
prediction errors about their grade than by the grade outcome alone.
This example provides evidence for the influence of environmental
prediction errors on emotional responding, but it has also been
proposed that the generation of emotions involves interoceptive
inference of mental and bodily states and their causes and are driven
by internal prediction errors (Critchley & Garfinkel, 2017; Seth,
2013; Seth & Critchley, 2013). This perspective has informed
models of disorders such as anxiety, which are hypothesized to
involve overactive predictions of upcoming aversive bodily states
(Khalsa & Feinstein, 2018; Paulus & Stein, 2006). Given the
centrality of prediction errors as a driver of emotional responding, it
is likely the case that emotion prediction errors are an important
driver of emotion regulation behavior as well.

It is important to distinguish between ways in which prediction
errors impact emotional responding and subsequent emotion
regulation. Event prediction errors, or prediction errors about states
of the world, may influence emotion generation by signaling relevant
environmental changes to which emotions activate functional
responses. For example, a loud sound coming from a previously
unattended alleyway signals potential danger and initiates a fear
response. This emotional reaction may then trigger emotion
regulation, thus constituting indirect involvement for prediction
errors in emotion regulation. A second and distinct way that
prediction errors may be involved in the emotion regulation process is
through direct affective predictions generated by the emotion
regulation process on a moment-to-moment basis. In this model,
emotion predictions would first be generated in the strategy selection
stage, which may involve expectations of the emotional outcomes of
each potential strategy. Strategies that are predicted to best induce
desired emotional consequences (within contextual and cognitive
constraints) might be selected. The resulting emotional state from
utilizing these strategies can then be compared to the previously
predicted outcome, generating a prediction error. Importantly, the
magnitude or direction of the resulting prediction error may drive
subsequent changes in the emotion regulation cycle, such as a change
in strategy or signal the need to stop regulating altogether. The
emotion regulation cycle thus may be conceptualized as a process that
seeks to reduce emotion prediction errors (with respect to desired
emotional states). The emotional control model proposed by Koch et
al. (2018) argues that regulatory flexibility draws on the ability to
monitor alternative strategy options, with emotion prediction errors
acting as a switch signal. Their review identifies the anterior PFC,
frequently implicated in emotional action control studies, as a region
responsible for monitoring alternative strategies.

Though emotion prediction errors are innately involved in the
emotion regulation process, by signaling the difference between
resulting emotion states and goal states, they are also likely one of
the mechanisms behind emotion regulation learning. Emotion
prediction errors serve to update value representations of emotion
regulation strategies by providing information about the effective-
ness of different strategies that can then be integrated over time. The
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cumulative effect of this information may underlie regulatory
learning on longer timescales.

Although several theoretical models as discussed above have
proposed reinforcement-learning mechanisms as central to the
emotion regulation process, it is important to note that there has been
little experimental evidence to validate this perspective. Most
prediction error studies as utilized in cognitive neuroscience
research rely on discrete outcomes, such as the brief presentation of
rewards or sensory events, that are modeled by Rescorla and Wagner
(1972), Pearce-Hall (Pearce & Hall, 1980; Pearce et al., 1982), or
similar models. Emotions are distinct from these kinds of events
because they involve the integration of multiple interoceptive cues
operating on different timescales (such as heart rate, breathing rate,
muscular changes, subjective feeling states, etc.) and are protracted
in time. Therefore, emotion states as feedback in a regulatory control
system may not operate along the same principles of prediction
errors as they are typically studied in trial-wise reinforcement-
learning paradigms. Instead, the discrepancy between desired
emotion states and current emotion states may happen in a more
continuous manner, rather than relying on discrete emotional events
to generate an emotion prediction error. Such processes are better fit
by models that account for continuous prediction, such as temporal
difference models (Niv & Schoenbaum, 2008; Sutton & Barto,
1990). By modeling relevant incoming information over time,
prediction error calculation in temporal difference models allows
room for the reinforcement or punishment of actions taken prior to
an outcome. This action-credit assignment is thought to be
supported by the networks involving the basal ganglia (Barto,
1995; Rubin et al., 2021), which has also been implicated in emotion
regulation (Mitchell, 2011). Temporal difference models may better
account for the reinforcement or punishment of regulatory behavior
with respect to its efficacy for achieving the emotion goal state
during instrumental learning of regulatory behavior.

In conclusion, emotion regulation has been conceptualized as a
process that seeks to reduce the difference between an emotion goal
state and the current emotion state. It is likely that this process
requires some error signal that reinforces or punishes the use of
certain regulatory actions. How this emotion prediction error signal
is computed and utilized is currently unknown. Temporal difference
models provide a computational account of how monitoring
processes compute continuous emotion prediction errors over
time during regulation efforts and utilize error feedback to drive
regulatory action. This concept, however, has yet to be demonstrated
empirically and proves a challenging phenomenon to measure in
experimental paradigms. Further work in this domain is needed to
better understand the possible role of reinforcement-learning
mechanisms in emotion regulation learning.

Social Learning

Humans learn many of their behaviors through social interactions
and observation of others. There is ample evidence that socialization
is critical for normative emotional development (Grusec, 2011;
Eisenberg et al., 1998; Hajal & Paley, 2020), and disruptions in
social exposure and dysfunctional core relationships between
parents and children during development are strongly associated
with emotional issues and mood disorders later in life (Chronis-
Tuscano et al., 2022). Findings from developmental studies of
infants suggest that interactions with caregivers shape early intrinsic

emotion regulation efforts (R. Feldman, 2007; Taipale, 2016).
Further, individuals often aid each other in emotion regulation,
which may provide learning experiences for both the person lending
support and the person receiving it.

Extrinsic emotion regulation is characterized by the goal to
regulate another individual’s emotions, which distinguishes it from
other social emotional processes like empathy or emotion contagion
(Nozaki & Mikolajczak, 2020; Zaki & Williams, 2013). Conceptual
models of extrinsic emotion regulation assume that the process of
selecting emotion modification strategies draws upon the same
underlying systems as intrinsic regulation, while the process of
evaluating changes in the target emotion (of the other individual)
and implementing or communicating regulatory tactics involve
social cognition systems (Reeck et al., 2016). Building on this idea,
Nozaki and Mikolajczak (2020) model extrinsic emotion regulation
within the framework of the extended process model, where the
input and target of emotion regulation is another person’s emotion
generation process rather than one’s own. Although experimental
comparisons between intrinsic and extrinsic emotion regulation are
limited, the idea that extrinsic emotion regulation draws from similar
cognitive systems as intrinsic regulation, but with the additional
engagement of social cognition systems, has been supported in a
neuroimaging study demonstrating overlapping brain activation in
PFC, presupplementary motor area, and left temporal parietal
junction between intrinsic regulation and extrinsic regulation, but
unique activation in regions involved in empathy and mentalizing for
extrinsic regulation (Hallam et al.,, 2014). In studies where
participants received emotion regulation assistance from another
person, typically in the form of instructed emotion regulation strategy
implementations, results demonstrate activation of brain networks
observed in intrinsic emotion regulation in addition to activation in
social cognition networks uniquely activated by socially facilitated
regulation (Z. Liu et al., 2023; Morawetz et al., 2021; Xie et al., 2016).
Taken together, if extrinsic emotion regulation engages cognitive
processes and networks involved in intrinsic regulation, then
interpersonal emotion regulation experiences may shape emotion
regulation systems through learning and subsequently influence
future intrinsic regulation behavior.

To more specifically examine learning mechanisms involved in
interpersonal emotion regulation, we can draw from literature on
social learning. Social learning can be distinguished from other
forms of learning by the necessary involvement of informative
social cues from other individuals, while the underlying learning
mechanisms involve basic associative or reinforcement-learning
processes (Heyes, 2012). From this perspective, social learning of
emotion regulation describes a broader process served by more basic
associative and reinforcement-learning processes discussed in
previous sections of this article. This section will explore the
ways in which intrinsic emotion regulation may be learned through
social interactions during development and throughout the lifespan.

In an influential review of emotion regulation development in
childhood, A. S. Morris et al. (2007) proposed a tripartite model of
social emotion regulation learning that describes how emotion
regulation skills are learned from caregivers. Observation is one
core component of the model, which includes parental modeling of
emotion regulation behaviors, social referencing to gather informa-
tion about appropriate emotional responses in certain contexts, and
emotional contagion of specific states in context. Another branch of
the model, parenting practices and behavior, includes specific
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interactions between parents and children that convey information
about emotions and regulation skills. This set of behaviors includes
emotion coaching, parental reactions to child emotions (punitive or
accepting), instructions on specific emotion regulation strategies,
and parental situation selection for their children. Finally, the third
component of the model is the emotional climate of the family,
which involves attachment style, and the patterns of positive and
negative emotions that are expressed frequently. In these ways,
children learn emotion regulation skills through their caregivers and
family dynamics.

When considering emotion regulation learning during develop-
ment, it is also critical to consider the role of brain development in
these processes. More complex emotion regulation strategies cannot
emerge until the brain regions that support them are fully developed.
For example, cognitive reappraisal is a relatively complex emotion
regulation strategy because it requires individuals evaluate and
reassess the meaning of a situation. The use of this strategy has been
shown to activate prefrontal and parietal control regions (Buhle et al.,
2014; Steward et al., 2021), which are not typically considered
mature until young adulthood (Caballero et al., 2016; Casey et al.,
2019; Passler et al., 1985). Extinction learning, on the other hand, is
considered relatively less complex, more implicit, and is evolution-
arily conserved through reliance on subcortical brain structures that
develop earlier in life. A review on the neurodevelopment of emotion
regulation compared evidence from studies on extinction learning
and reappraisal in early childhood and adolescence; while extinction
learning is present in young children, reappraisal skills increase
around age 10 and plateau by adolescence (Silvers, 2020). This result
is in line with other evidence for the emergence of effective
reappraisal ability in adolescence (Compas et al., 2017). Silvers
(2020) further proposes that maturation of prefrontal-amygdala
connectivity may be a driving force in the development of emotion
regulation ability. Although emotion regulation skills may be
constrained by brain development, the regions involved in
associative and reinforcement-learning mature relatively early in
life (Nussenbaum & Hartley, 2019). Therefore, individuals begin
forming implicit associations with emotional states before they have
gained the ability to utilize cognitively complex emotion regulation
strategies. As they develop emotion regulation skills, these skills are
deployed to meet the needs of the already existing emotion goals. In
line with this idea, Lopez-Pérez et al. (2023) found evidence for
contextually sensitive emotion goals in children. They found that
children preferred anger in contexts where this emotion would be
more useful (confrontation) compared to a preference for happiness
in collaborative contexts, demonstrating early development of
emotion goal-context sensitivity. Importantly, however, compared to
adolescents and adults, children had a weaker relationship between
contextually specific emotion goals and beliefs about emotion utility.
This finding suggests that emotion goals develop early, but a meta-
cognitive understanding of context-specific emotion utility takes
more time to develop, possibly through accumulating more
experience with emotions and their outcomes in different contexts
and through maturing emotion regulation skills, allowing for greater
emotion goal attainment. Further research investigating whether
development of emotion regulation skills underlies the change in
strength between emotion goals and emotion utility beliefs with age
is needed to better clarify the role of emotion regulation learning.

As proposed in the A. S. Morris et al. (2007) model, observation is
one important process through which children may learn emotion

regulation skills. Stimulus enhancement, or the increased orientation
to certain stimuli (such as faces or emotional information), is one
effect of observational social learning (Heyes, 2012). This transfer
of emotional information through social observation can be
adaptive, such as by alerting other individuals to potential threats.
Transfer of fear associations through social observation has been
demonstrated in many species, including humans (Askew & Field,
2007; Olsson & Phelps, 2007). Individuals can also learn new safety
associations to fear-conditioned stimuli through observation
(Golkar et al., 2013). Generally, observational learning of others’
emotional responses is thought to be supported by regions involved
in social mirroring and emotional responding, such as the motor
cortex, anterior cingulate cortex, anterior insula, and amygdala (Kerr
et al.,, 2019). Learning associations between specific cues and
others’ emotional responses may influence emotion regulation
efforts, such as by downregulating fear to a stimulus that another
individual reacted calmly to. Such observational learning may
instantiate new emotion goals that drive regulatory efforts.

Imitation, or the replication of an observed behavioral sequence,
is another important and distinct facet of observational social
learning (Heyes, 2012). Children frequently imitate the behaviors of
others around them, particularly caregivers and parents (Nielsen &
Blank, 2011). Through imitating their parents’ regulatory behaviors,
children can learn and practice new emotion regulation skills.
Correlational evidence showing concordance between child and
parent emotion regulation patterns (such as trait use of specific
emotion regulation strategies) provides partial support for the idea
that children learn emotion regulation through imitation (Bariola et
al., 2011). There is limited experimental evidence demonstrating
that children imitate modeled regulatory behaviors. In one study,
one group of children were exposed to an adult modeling distraction
during a frustrating waiting-time task, while another control group
was exposed to the same amount of social interaction without any
modeling. The children in the modeling group later performed more
self distraction during a waiting-time task when alone, demonstrat-
ing imitation of the adults’ regulatory behaviors (Schoppmann et al.,
2019). In a similar study, Schoppmann et al. (2022) replicated their
findings and further found an interaction with temperament, such
that more active toddlers tended to use more active distraction
activities (i.e., playing) compared to calmer toddlers who used
calmer distraction activities. These studies illustrate the influential
role of modeling in the development of emotion regulation in
children and that even young children can deploy modeled
regulatory strategies in effective ways.

In addition to observational learning, children may also learn
emotion regulation skills explicitly with the help of parental
instruction. In the A. S. Morris et al. (2007) model, parenting
practices and behavior highlight this type of learning. Using direct
instruction, caregivers may give a child specific strategies or tactics
to cope with their emotions. These interactions can initiate the
emotion regulation process in the child by providing for them a
repertoire of strategies from which to choose from and by guiding
regulation efforts. Research examining the impact of parental
emotion coaching on emotional and behavioral outcomes in children
has found positive associations between coaching behavior and
child emotion regulation (Katz et al., 2012). Parental emotion
coaching not only occurs during young childhood but also persists
through adolescence. Greater emotion coaching from parents has
been associated with more adaptive emotion regulation behaviors
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and emotion outcomes in adolescents (Criss et al., 2016). These
effects, though, may be indirect, and parental emotion coaching may
act more as a protective factor that interacts with other aspects of the
family environment and traits of the child (Ellis et al., 2014;
Lunkenheimer et al., 2007). It should also be noted that the construct
of emotion coaching not only includes direct emotion regulation
instruction but also awareness of and reactions to emotions
expressed by the child. More work is needed to untangle the role
of emotion regulation instruction on child regulatory learning
specifically.

Interindividual emotion regulation instruction is also not limited
to interactions between parents and children. Individuals in close
relationships, such as romantic partners or close friendships, provide
emotion regulatory support for one another (Nozaki & Mikolajczak,
2020; Zaki & Williams, 2013). Researchers have termed these
interactions “interpersonal emotion regulation” to refer to the
regulation of emotion in a social context with the goal of influencing
another’s emotion (Zaki & Williams, 2013). Repeated regulatory
instructions from a close other may help individuals learn new
emotion regulation patterns over time. Though research addressing
this question is limited, there is some evidence that factors of close
relationships (such as trust and intimacy) are associated with the use
of specific emotion regulation strategies (Marroquin & Nolen-
Hoeksema, 2015). Another direct example of instructed emotion
regulation is in various forms of psychotherapy, where individuals
receive instruction from their clinician about specific emotion
regulation strategies, or ways to correct maladaptive emotion
regulation behaviors. In an fMRI study, Xie et al. (2016) compared
socially induced emotion regulation (accomplished via a video clip
of a psychotherapist describing regulatory instructions) to self-
induced regulation (cued by a single written word) and found that
regions of the default mode network (left temporoparietal junction,
dorsomedial PFC, and precuneus) were specifically involved in
socially induced regulation but not self-induced regulation. Overlap
between the socially induced and self-induced regulation conditions
included regions commonly associated with cognitive emotion
regulation strategies, the dorsolateral and medial PFC and inferior
parietal cortex. This study demonstrates that individuals draw on
networks involved in social comprehension in order to enact
regulatory instructions communicated by another person.

Interpersonal emotion regulation not only impacts the person
receiving regulatory support but also influences the person
providing regulation assistance. Aiding another person in regulating
their emotions may allow someone to practice their own emotion
regulation skills, which in particular may facilitate the use of more
effortful regulation strategies without the cognitive load of
experiencing the intense target emotion itself. There is little research
directly examining how regulating another’s emotions impacts future
intrinsic regulation behavior, but a few studies provide some
promising evidence. R. R. Morris et al. (2015) investigated a
randomized controlled trial of a web-based intervention for depression
symptoms, in which participants could write about their own negative
thoughts and experiences and practiced reappraisal, could respond to
other app users’ responses to help them reappraise, and received
feedback from other app users to their own responses, compared to a
control condition who were instructed to partake in daily expressive
writing. They found that, although both groups experienced
improvements in depression symptoms, only the active intervention
group showed increases in habitual reappraisal that mediated

symptom improvement. To further examine the role of interpersonal
emotion regulation specifically, a follow-up study by Doré et al.
(2016) showed that app users who engaged more with helping others
regulate (compared to receiving support from others) had greater
improvements in depression symptoms, which was mediated by
increased habitual reappraisal. This finding lends support for the idea
that interpersonal emotion regulation serves as useful practice for
intrapersonal emotion regulation.

Summary

Emotion regulation is central to maintaining well-being, mental
health, and functionality throughout life. Historically, emotion
regulation behavior has been primarily examined from a trait
perspective; however, more recent perspectives have been exploring
the complex contextual nature and temporal dynamics of this
process. As researchers have come to understand the central role that
dysregulated emotion plays in many psychopathological disorders,
there is a growing interest in how interventions may help individuals
bolster their regulatory abilities. Empirical research may inform
such interventions through a deep understanding of how learning
occurs in the emotion regulation process, thus opening new avenues
for treatment targets.

Although there is sparse research on the learning mechanisms
involved in emotion regulation change, there is ample literature
demonstrating that emotion regulation can be learned. Research in
developmental psychology has catalogued learned changes in
emotion regulation ability as children grow up. Infants are initially
completely reliant on their caregivers, who help regulate their
emotions by responding to the infant’s needs. As children develop,
they become progressively more independent at regulating their
emotions and learn much of their emotion regulation skills from their
caretakers’ modeling and direct instruction. Although childhood
through adolescence is a period of rapid growth of emotion regulation
abilities, there is also evidence that emotion regulation behavior
continues to change across the lifespan. Younger adults demonstrate
different emotion regulation tendencies than older adults, and this in
part may be due to how emotional goals evolve with advanced age. In
addition to emotion regulation changes that happen naturally over the
lifespan, emotion regulation can be learned through explicit training
or psychotherapeutic interventions. Emotion regulation training
paradigms involve repeated practice with strategies, or related
cognitive capacities such as working memory, and can result in
changes in regulatory behaviors and neural activation patterns.
Further, various psychotherapeutic interventions have been shown to
be associated with improvement in emotion regulation behavior
across clinical populations. Evidence for these effects of learning is
particularly strong for three specific kinds of interventions that
explicitly address emotion regulation skills: DBT, ERT, and ART.
Taken together, this body of empirical evidence has shown that
learning frequently occurs in emotion regulation.

Emotion regulation involves a complex interplay of cognitive
functions, and so it follows that learning in emotion regulation is not
a singular process, but rather that specific components involved in
this process can be separately shaped through learning. Three such
components that may be learned within the emotion regulation
process include emotion goals, emotion awareness, and strategy
selection. Learning emotion goals involves developing associations
between certain contexts and emotion goal states that are beneficial
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in those contexts, as well as the flexibility to switch between
different emotion goals. Emotion awareness learning is supported
by processes that develop the links between internal feeling states
and emotional labels and attributing feeling states to their emotion-
eliciting sources. Strategy selection includes the iterative use of
feedback signals to update the value weights of different strategies
for regulating emotions, changing their likelihood of being selected
in the future. In each case, emotion regulation learning may occur
more implicitly, as in probabilistic learning that happens as
individuals are exposed to the varying emotion-eliciting events in
their lives, or explicitly as in during psychotherapy or self-driven
attempts to improve emotion regulation ability, and these implicit
and explicit learning systems likely interact with each other as has
been theorized in the learning literature at large (Sun et al., 2007).

Classical conditioning drives the associative learning of feeling
states and contextual cues, supporting emotion goal development
and normative emotion beliefs. Instrumental conditioning underlies
the reinforcement of specific regulatory strategies, likely driven by
emotion prediction errors. Emotion prediction errors can be defined
as the difference between a predicted emotion state and the current
emotion stat and may serve as information to guide the initiation of
regulation efforts, strategy switching, or maintaining or stopping
regulation altogether. Over time, these prediction errors impact the
value weights assigned to different regulatory strategies, thus
driving learning and future regulatory behavior. Systems responsi-
ble for monitoring emotion prediction errors, however, appear to
operate in a more continuous manner than reward prediction error
systems that have been more extensively investigated to date.
Reinforcement-learning models attempting to characterize this
process, such as temporal difference models, need to account for
continuous calculations of the discrepancy between a predicted
emotion state and a current emotion state. The complexities of
measuring emotion prediction errors in experimental paradigms
remain a practical challenge for research in this area. Foundational
learning systems, such as those involved in associative learning, are
crucial to the process of learning emotion regulation, but it is also
important to consider broader contextual factors in which learning
occurs such as in social interactions.

Much of learning in emotion regulation happens socially during
development as children hone their emotion regulation skills,
supported by the growth and development of brain regions involved
in emotional control. Observation of parental emotional expression
during development is a powerful driver of learning normative
emotion—context associations and emotion goals. Imitation of
modeled emotion regulation behaviors and direct instruction are
critical routes for learning in emotion regulation development.
Learning also occurs during interpersonal emotion regulation,
through practicing emotion regulation skills while helping others
regulate or through experiences of receiving regulation support from
others. Importantly, social learning of emotion regulation behaviors
continues to occur throughout the lifespan through the evolution of
close relationships or in direct treatment interventions facilitated by
clinicians.

Overall, an understanding of how learning occurs in emotion
regulation has the potential to inform our basic understanding of
regulatory processes in the brain as well as provide new treatment
targets. Future research examining this process directly is needed to
better understand how learning systems may support the modifica-
tion of emotion regulation processes over time.

Future Directions

Developing a mechanistic understanding of how learning
contributes to the emotion regulation process would advance the
field of emotion regulation, making explicit the potential for
individual adaptation and in turn inform many useful applications.
This broad topic of inquiry merges experimental approaches across
different fields, from traditional emotion regulation research to
behavior change and reinforcement learning, and has promise for
bringing new insights to our understanding of emotion regulation.
Focusing on how learning occurs in emotion regulation would further
extend emotion regulation research toward a stronger consideration of
the promising topics of temporal dynamics and context specificity,
beyond the historical emphasis on regulation execution. The present
framework comprises one of the first comprehensive discussions of
how learning may occur in emotion regulation, highlighting processes
within emotion regulation that may be learned, and discussing
potential learning mechanisms involved for future investigation.
Future empirical research in this domain will also help further specify
the links proposed in this model, such as by examining whether
learning processes differ among emotion components (e.g., model-
based associative learning processes being more relevant for emotion
appraisal than for learning interoception).

Our model framework provides opportunities for novel predic-
tions to guide future research on learning mechanisms in emotion
regulation, and examples of some of these predictions are provided
here in Table 1. With regard to methodological considerations,
taking inspiration from the emotion regulation training literature,
novel training paradigms could ground their designs in participants
practicing an unfamiliar or especially difficult emotion regulation
strategy in controlled repeated trials, while behavioral, neural, and
psychophysiological responses are measured. Although many emotion
regulation training paradigms compare pretraining to posttraining
outcomes to assess learning success, this pre—post design is not
sufficient for understanding the learning process that occurs during
training. Analyses focused on how behavioral, neural, or psycho-
physiological measures predict learning outcomes, as well examining
the temporal trajectories of regulatory improvement with practice, may
lend insight into the learning process itself.

Understanding the role of emotion prediction errors during the
learning process would be an important contribution to this domain
of research questions. Constructing experimental paradigms that
allow for the measurement of emotion prediction errors (or a proxy)
poses a daunting challenge for researchers. Derivations of emotion
regulation choice paradigms could include trial-wise subjective
ratings asking participants to rate the expected efficacy of their
chosen strategy before executing it on an upcoming induced
emotion. The difference between the expected efficacy and resulting
change in subjective rating could be considered a form of emotion
prediction error. Relationships between trial-wise prediction errors
and subsequent strategy choices could help us understand whether
emotion prediction errors lead to changes in future regulatory
behavior such as strategy switching, stopping, or maintenance.
Further, individual differences in the sensitivity to these emotion
prediction errors could inform an understanding of how individuals
may be more attuned to learning or updating emotion regulation
behavior and whether these individual differences in sensitivity
relate to broader indices of emotion regulation ability, as indexed
through self-report emotion regulation flexibility questionnaires.
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Though such an experimental design may yield insight into the
nature of emotion prediction errors and how they impact learning,
there are several important challenges to consider. One is that
the explicit nature of the self-reported emotion ratings may not
accurately reflect how emotion prediction errors are determined
naturally, a process that may happen much more implicitly. Further,
this kind of back-to-back repeated trial structure is not how
individuals tend to practice regulation in daily life, during which
regulation efforts occur more sparsely and heterogeneously, and
thus may not accurately reflect how learning occurs under normal
circumstances. And finally, asking participants to rate their
expectations of regulatory strategies may alter how they apply or
engage with the strategies afterward. These points remain challenges
for future studies investigating the role of emotion prediction errors
in learning emotion regulation.

An additional method that has the potential to examine
mechanisms related to self-regulation learning more broadly is
fMRI neurofeedback. Neurofeedback studies often target self-
regulation learning by setting a goal for participants to learn to gain
control over a presented feedback signal. These paradigms can
illuminate predictors of self-regulatory learning outcomes by
lending experimental control over the learning parameters and
using a form of feedback that does not rely on the strength of an
individual’s introspective ability. Further, it has been argued that
self-regulation of brain activity in neurofeedback paradigms is
similar to emotion regulation (Paret & Hendler, 2020). There is
some limited evidence that reinforcement-learning processes are
implicated in neurofeedback learning, which may parallel ideas
about how reinforcement learning is involved in learning emotion
regulation. In a study that trained participants to increase right
anterior insula blood oxygenation level-dependent activation,
results demonstrated that reinforcement-learning model parameters
were associated with successful neurofeedback learning outcomes
(Lawrence et al., 2014). Another fMRI neurofeedback study found
that self-regulatory failure signals were associated with decreased
activation in the orbitofrontal cortex, a finding in line with
orbitofrontal deactivation during failure signals in reinforcement
learning (Paret et al., 2019). On the other hand, when fMRI
neurofeedback from anterior cingulate was presented to participants
during strategies previously learned in CBT, the ability of each
strategy to decrease cingulate activation cued by negative memories
predicted self-reported ratings of efficacy and frequency for
individual strategies 1 month later, illustrating nonreinforcement-
learning mechanisms that would be predicted to support regulatory
flexibility (MacDuffie et al., 2018). Although the process and
context of learning to control a neurofeedback signal may be distinct
from learning in emotion regulation, insights from the neurofeed-
back field may help inform our understanding of the full range of
mechanisms that contribute to learning emotion regulation.

Brain stimulation methods (e.g., transcranial magnetic stimula-
tion, transcranial direct current stimulation) have also been shown to
enhance emotion regulation performance (Chrysikou et al., 2022;
Zhang et al., 2020), however it is unclear to what degree learning
processes play a role in these effects. Many of these protocols
attempt to separate the impact of stimulation from potential learning
effects of strategy practice with between-subjects designs that
include sham stimulation control conditions (e.g., as described in
Feeser et al., 2014), and as such are not often well suited to a direct
examination of learning. There is preliminary evidence, however,

that brain stimulation methods may enhance the effects of
interventions that rely on learning processes. For example,
Neasciu, Beynel, Graner, et al. (2022; Neacsiu, Beynel, Powers,
et al., 2022) demonstrated that transcranial magnetic stimulation of
dorsolateral PFC during cognitive reappraisal strategy training
promoted increased reappraisal use 1 week later compared to sham
stimulation during training. Transcranial direct current stimulation
has also been shown to be effective for enhancing the consolidation
of learned skills in a variety of domains (Au et al., 2017), though this
method of consolidation enhancement has not been specifically
applied to emotion regulation learning paradigms. More work will
be needed to guide the use of brain stimulation for enhancing
learning mechanisms in emotion regulation.

In addition to studies designed to capture learning in controlled
laboratory settings, it will be important to address how learning in
emotion regulation occurs in more naturalistic contexts. Ecological
momentary assessment is an advantageous method for better
capturing the broader temporal dynamics of emotion regulation
change in daily life. To address learning specifically, such a design
may need to capture how emotion regulation evolves with respect to
an ongoing stressor rather than how emotion regulation is applied to
varying daily problems. Recruitment may target individuals who
have experienced a recent stressor that is likely to be ongoing, such
as a divorce or financial strain. Upon entering the study, participants
may be queried about their regulatory strategy use several times
daily for a number of weeks, in addition to measuring outcomes such
as specific emotions about the stressor or overall well-being.
Analyses targeting how distinct patterns of regulatory behavior may
relate to adaptive or maladaptive outcomes in response to an
ongoing stressor may illuminate patterns reflective of learning.

Understanding how learning occurs in emotion regulation has the
potential to be informative for a wide array of applications. In
clinical interventions, different factors that promote learning
emotion regulation components may be able to be incorporated
into new or existing treatment protocols to enhance their efficacy. If
empirical evidence supported the hypothesis that increasing emotion
awareness subsequently drives beneficial changes in emotion
regulation, interventions that specifically build this ability before
focusing on regulatory implementation skills might yield promising
outcomes. Work on emotion regulation learning may also inform
how emotion regulation abilities are taught in psychotherapeutic
interventions, creating more standardized structure across different
kinds of treatment protocols, ultimately allowing for more direct
comparisons of their efficacy. For example, drawing on associative
learning mechanisms for developing emotion goals may look like
structured protocols for clinicians to guide their clients in drawing
explicit links between contextual situations the individual is
struggling with and emotion goals that may be new to them.
Such explicit development of propositional knowledge of new
emotion goals may facilitate later procedural learning. For someone
with social anxiety, initially setting an emotion goal to tolerate the
discomfort they feel in social situations may be beneficial rather than
to reflexively avoid this feeling. If the individual engages with this
new emotion goal, they may begin to participate in more social
situations, allowing for reinforcement-learning mechanisms to
further drive this goal—-context association and develop less habitual
avoidance of social events over time. As individuals progress in
treatment, this process can be repeated for new emotion goals (such
as a goal shift from avoiding situations that cause anxiety, to
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tolerating anxiety in these situations, to attempting to downregulate
anxiety). Although the structure of this protocol may be standardized
(first creating explicit conceptual links and then encouraging real-
world practice and reinforcing associations), it could be flexibly
incorporated in different kinds of interventions. Further, the specific
content of the emotion goals could be tailored to the needs of different
clinical populations, and individual clients and their regulation
tendencies (following the Person X Situation X Strategy model; Doré
et al., 2016).

In addition to clinical interventions, insights about learning in
emotion regulation may be applied to intervention development in
other domains in which emotion regulation has been found to be
useful for success, such as in education, and in self-regulated learning
in particular (Efklides, 2011). Additional applications include training
for individuals with high-stress careers, such as physicians or public
officials. As we learn more about the fundamental benefits of adaptive
emotion regulation behavior, research on emotion regulation learning
may provide concrete ways to integrate this knowledge into other
functional domains of life.
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